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(57) Abstract 

Virus virions defective in F gene are successfully collected by using a Sendai virus genomic cDNA with deletion of F gene. Further, 
infectious viral particles defective in F gene are successfully constructed by using F-expression cells as helper cells. Also, virus virions 
defective in F gene and HN gene are successfully collected by using a virus genomic cDNA with deletion of both of F gene and HN gene. 
Further, infectious viral particles defective in F gene and HN gene are successfully produced by using F- and HN-expression cells as helper 
cells. A virus being defective in F gene and HN gene and having F protein is constructed by using F-expression cells as helper cells. 
Further, a VSV-G pseudo type virus is successfully constructed by using VSV-G-expression cells. Techniques for constructing these 
defective viruses contribute to the development of vectors of Paramyxoviridae usable in gene therapy. 
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mmm 

^mm, ^>^n--7°3fie^^«^^^ 5. >? vt>4 JlX^W -Izmir 2>o 

~t (Lamb, R. A. & Kolakofsky,D. , Paramyxoviridae: the viruses and their 
replication, in Fields Virology, 3rd edn, (Edited by B.N. Fields, D.M. Knipe 
& P.P Howley) pp. 1177-1204(Philadelphia, Lippincott-Raven. (1996)) 0 Z\fi 

RNA^^;bX(i^^MfE^*A^^^ilf^^^t,«fE^^ffl^^^-i: L 
T©iftl^^>v-f U^-f * s ^i&£ft£ (Roberts, A. & Rose, J.,K., Virology 
247,1-6 (1998); Rose, J., Proc. Natl. Acad. Sci. USA 94, 14998-15000 (1996); 
Palese, P. et. al., Proc. Natl. Acad. Sci. USA 93, 11354-11358 (1996) ) Q 
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^f^l^otl^o f©^VA$feli7>f>fV Aiijftfg^mRNAi; LTiMfg-t!: 

r ibonucleoprote in complex; RNP) ©ff^#:j£U 7°^ XiMMAO J JlXlZ^^ti 
mRNAs#s jgfitlft % >f J hMk\z; \ <i 7 V V J X LXfJ A ©RNP^\6D 

-r;i/^(iS#©RNA^u^ ^— e ^ot^D, RTO-£rf££ilMf;: Lf)^;M 

mRNA© Ie^ JfelW^;^^VA * ff -5 o ^ ^ d tz ^? >f ^- ^ fgRNA 

(nsRNA) ^^tt^^JWIJia©jilfflliaK*T?©^Jifllb> DNA7^— 
fe^fefr^©!!^^ (integration^^ £fc^ 0 M(ZiiRNA|s)±©*@|l]!!,^ 

^ & life ^ n x u & ^ o z n e> ©t4 wit v >r -7- ^ tiRNA o -i ji ^ (Dmfa^^M^ 2 

^SSBB^ti^tf^-f ymRMOJ JlXCD^Xb-byy^ ty^JlX (Sendai 
virus; SeV) tiagU^L SeVfcfc##g!S§J RNA t> -i )\/XXs >^ X 
^v>-f;i/X (paramyxovirus) tIL, murine parainfluenza virus©— M.X& 

■^5:— ^— -tf (hemagglutinin-neuraminidase; HN) ,h 7 — 3 w\°^7p; ( 
fusion protein; F) £^ bTW^«M(3jg*, Mi^££2£ U 
©RNA^U^-^Utf ^l^rnW > (RNP) it^-f*cD^^#^t-^RNA 
A£$BJ3gMMfaBU ^^T-^^^XCmRNAOlg^^^^V AcD^^ff 5 
(Bitzer, M. et al., J. Virol. 71 (7): 5481-5486, 1997) Q t> 4 JVX^>^U — 

7m&m&m&<Dm^mmm& (f 0 ) tLx^mzn, iuri/>ia§^> 
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smnfrM (proteolytic cleavage) T Fl t F2 izMm^ti (Kido, H. et al., 
Biopolyraers (Peptide Science) 51(1 ) :79-86, 1999), rSti^g fit t & t> MSfe 

^•&§l^*a^-r 0 ci©^ ;i/X(it h Ji^bT^MtW&^HtotiTi^o * 

fc^ (Z strain) fc#«£ftT:fc !) > l^iitfeStfoiiCWL 

m&fzm%WX10 9 ~ n pfu/ml^^^iev^M^-f ^-fe^-To gjfifiS#Jbfc*# 
J- 4 7"IIRNA^^ cDcDNAA^©[l]lRv^^A(73^-r\-fe>y-r £>f ;i/ 

aj£n&^s^:t£©m^^ — zmft-tzz t&mstiZo m 
^mo t-fjix mmm * km $ ^ tz temm 4 )ix & ^m^.m-r % gf^^s-c 

%BB©M^ 

Z>tz&, SeV©F?ll£^£^V A ±*> GFP*i1£^&b# 

-^-^bT#AbfecDNA^fflv^r,^>^^ ^-r;i/^©Fse**3K"rs«eflat* 
*t?js#M4 * >r ;i/ * m j&ir § b tz o ;r © f ite^Jl t> 4 ji x ^ 
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WiXi%mLtz^ v bommmm, primitive^ *y X©Mi^lHJ^ t 

£ i^m b . -tr > ¥ t> J )V 7s (DFm 6 *5 «£ £>'HNH fii^ ^jn-r 5 Mi*^§fH4 1> 
<i )lxm^%\E\$LT £73?££fif :&bfco ^fes CI ©SeV^ ^7 # — cDNA^s F|gM 
JKaSAlT & d £ IZ £ -o T.HNg 6 b feSeV^ ^ - % Z\ t IZ & 

Afc^Kms ztzizmmfc^-Km?; acdna^, ^;wi-M£*ijfflb-rj« 
b feff^^afE^^ffl ^< —(Dffl$imm iz m & m< & ©-? & s „ 

^^;i/X©fE«tt^^^^^<bfe^^:f4©ie^^^^--t:fe§-i:A s *iJH^bfc 

o 

RNA ^ ^ ;i/ X Tii £V A © ^f£© F^M^Ji £ tif# £ tK SeV^ ^> ^ — iz J; £ 

#A^3te^§ft^^^^oT^^^-r^**s^^nT^^ (Yu, 
D. et al. Genes cells 2, 457-466 (1997)) 0 d © x^f ^XfJjRNA^ ;i/X 1^ "7° U 
n >£^-yU;i bfc^ gtC^ btl^#^f -T y'm (positive- 
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strand) RNA^-f ;i/77j$5tA U J )VX (Semi iki forest virus) £7c 

i±i>> Ftf'Xr>^;i/X (Sindbis viruses) ® 3 >£^— ^ £ bfc'W 

J:^^A3ie^©^^Xt^(i^^^-v>^©^t4 (flexibility)^ £ t£ fl 
±^ip©^ 'J >y h AsfeSo SF£S!-fe>*W t>4 )\s7,^>?*—\^ >A$mkl£>}>U 

* ^ - 1± 5i n as ^ « h t* ^ => - % m $ ti tz rnp ifimmcDftzuzm^i&m 

kitBM4©primitive*fflliat%)#A^nsci ii^fiffSbT £ fcfr^ Z<Dt# 
( 1 ) (a)^i-7 ^VI4^^^©'J>% < — o©ai>^n — 7^>;^fS: 

s j3«fcv (b) m (-) fi-*»Ah^-r^^>^^^ 

(2) (-) m-&wmkm?* ynzw, p^w^h, &&m$>^?w&$& 

( 1 ) £I3«CD^*-^ 

(3) (-) *«iRNA^e>iB3Kb3&v , >«fca^asc*$n&ai>^D— >^ 

SC©'J>&< (1) (2) (3lB«©^^^-> 
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(4) VSV-G* >;t*K£^*f N (1) frb (3) ©^-rn^iHB^©^^^-, 

(5) (-) m—*mwhwiz>fr>( Kxizmm-rz^ a> (4) ©^-r 

(6) (-) «-*fiRNA*s^ ?>{3^*aie^F*3— h* Lt^5> (1) (5) 

(7) ( 1) frfc (6) (DU-?tiipizmM(D^!7 # -iz^StiZ (-) i|-;£itRNA 
£ & ©*M*£ DNA, 

(8) (1) (6) ©^-rn*^3H2«©^^^-©^3t^S-efeoTs 

Misted £5 izdk&ztifcs^ s ^v)^;^l:ft*t§ (-) II— *«RNA*fe 

o) (i) (6) o^-rn^(3§B«i©^^^-©MB^^-efeoT, 

Misted & 5 iz&^tifz;*^ 5: >? V7-f;i/^i:ft*t5 ( - ) fl-^SgRNA, *5 
£l>*f£ (-) J£-#£RNAi:*S^-rs* ai>^n- 

(10) xfi (b) Iz&ttZfflmcDmmibK x>^n-r^w^I^StS 
«BlJSi:©&Jg*T?$>£K (8) g=fcl£ (9) tzgB«©^ffi> 

di)xg(b) iz&tf2>Mffi<Digmiz$>\,^x, mmmiz^ ^>^p-r^> 
^*K*«3St-3*BJ8S&fi»bTJg«&fT a, (8) o) ns3«©^^ 
(12) fflm&&m-rz>x->'<u-7>*>jit?m(D>pt£< t*> 10^ tuga (- 
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t & i~Dtm--z&&, (8) (i i) (Du-rmmz.mm<vi5$k, 

^jf-£fc£, (8) frt> (12) cDV^-rn^^HB«©7jSs (CM-TSo 

©Mi?^ & ^ y - ^ > ^ u ;i/ x ^ & m -r o 

hit, ^tl^tl? 9 V^-^-^yty b\ vh'J'^X, 7a-i^3>, ^ 

l/XtD^^^7l N P/C/V M F HN - L 
^77^^^XI N P/V M F HN (SH) L 

■t-tf ^-r;v^« n p/c/v m f h - l 

^Jtli^7^7V)^^X^ ( Paramyxoviridae ) (DUX^XJ^-fJlX ( 
Respirovirus) {:M^n§-b>^ *>>T ;i/X©#3te^©^IH^J©^— 

y>>3 >S-^-(i, MfE^tCO^Tte; M29343, M30202, M30203, 
M30204, M51331, M55565, M69046, X17218, PjHe^JCO^T M30202, M30203, 
M30204, M55565, M69046, X00583, X17007, X17008, MMfs^^o^Ttt D11446, 
K02742, M30202, M30203, M30204, M69046, U31956, X00584, X53056, Ymizk-plZ 
D00152, D11446, D17334, D17335, M30202, M30203, M30204, M69046, 
X00152, X0213K MMfc^lZ-Dl^Xte D26475, M12397, M30202, M30203, M30204, 
M69046, X00586, X02808, X5613K LMfe^lZ-Dls^Xlt D00053, M30202, M30203, 
M30204, M69040, X00587, X58886£#H3© 3 to 
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&t^J;^e£^£n^-7 5. z v^7^;vxicfi*f £ (-) II-*IIRNA^^tf d 
££#Sfc£:-f So ^ * v^7^;^it — Ian, :x>^n-r©i*jgfUzRNA£:# 
Wt^RA* 5 (U3tf** Utfrn^-f >; RNP) ^fl^o RNPfC 

^snsRNAfi^tv (-) {^ii'r^ym) ©— 
(-) n-*iMRNA, *5«tt>* (b) m (-) li-^siRNA^^-r^,^ 

g (-) ii-^RNAi:il^43«fct>7^yfe(iP^^^ 

(-) H-*iiRNA^it^#:^^-r^^>/^McD^h^sdo 
„ ?^ X>7 yyj)lX(D (-) ff-^HRNA {>f J ARNA) £t± N NP^W^ff, P 
^>/^I, jfe-fctfL* >>^*ff LT^£o ^©RNP^gStlSRNA^^ )l 
X?Jl±(Dm^jS£ZFW.MCDfc&(DmM£tzZ> (Lamb, R.A., andD. Kolakofsky, 
1996, Paramyxoviridae : The viruses and their replication, pp. 1177-1204. In 
Fields Virology, 3rd edn. Fields, B. N., D. M. Knipe, and P. M. Howley et 
al. (ed.), Raven Press, New York, N. Y.) Q ^|gB^©it^rf*^tt, /i^ ^ ^ y 

/^^V^^/^© (-) il-*HRNA^^n^©^ >Ji#n (NPs Ps ^tfL 
#>;^ff) ^f£^LfcRNP£^t?&©^fe3o-I§:^ >^ 5. * Vj7-f;i/^©RNP 
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mm^r-m^it (rnp) iz^n^mk^mM-r^mts^-r^^cDx^^o 
s mx-it, mm^^jix, vii^^^f >7)i^>wj (sv5), tM^^r 

•W JlX^<7#—ip(D (-) |^-2^|iRNA(i, NP^W^R, P# 

¥ 4 t> ^ KT, (Sendai virus; SeV) ©±§£\ ^ ^ ;i/X©^V A+M 

X(i;^15,000f«-e\ ^rtf^Xim 3' U fc^#, NP(*^b 
^')^ P (*X*K H (7 HJ y^X), F (7 i — >), HN (a?^/ 

^ ^HN3te^© & ^ji iti^s oRNP©^sg(3 & z ti h (Dm a mz&mte v ^ 

to, NP, P, 43ct^L^>/^M©#ffiTTC©^V ARNA (zK^ -Y fzlt* 

(Dmmz, m^hic-m2mmti:t'r-nt)^^z tft-e^&o np, p, &£.ul#> 

l^T^cfc^o RNP£^£^3fcto^#§5i£-tf-3 NP, P s ^ 

^-<s^AC3-^ti§ np, p, &£nimfci L t^±izm~^&z>&mzte 
-r&fe-^ ^n^©*^*^- Kt-§iai©7^ y^BE^j(i, rnp^va 
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stilts ZCD^y^U — 7°$ >y1^g*Sr>^;i / ^^/7^— Izm^T^^tl, 

z(D£ote^?$-&, —mmmizmm-tzt. mm^xm?^mm^^^> 
yizm-tzoj ^-t^m^n^om^yj^^m^tzTf^ y^^n® 

HJt^t>4 )VX it, T y Tumm -(ASG-R) £^ L TfFJ31©«t3# 

iWt:^t5^^^-i:bt|iJffl^M5, (-) IS— *«RNAt 
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* (VSV) (DG*>Ji#n (VSV-G) *m?ZZ %o #$gHHGD^"7 X >7 V#4 

t>4 ^7— & N VSV-G^ W**R;fei?©«fc-5 £V AA^^tS'^i'^X 

3 o 00 X. &s ( - ) it-^ilRNA £ ©*g*iii £ ^ - K -T £ DNA£T77° n - ^ 

-®T^{3^^-1±, T7RNA^U ^ 5> — br^cfc *)RNAi3ijfc^£i±3o DM 

<D^.y^u~TmB^(D^>^^m^mMf zMffitemfezn-f, m?ux, f,hn 
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lvx>^n — >/^f (^Jx.ii, VSV-G*W^fC) ^ £ d t % mt~Z$> 

& o 

#0 * F 3»e ^ (3 IB ft * ft fe M« & ffl T S!!M -T 3 d £ & T* £ £ o 

>f ;k*e&#©bb#i &< ^&©#Ai;::&tt3M&#^^©^ft 

#>^K£f§Jib&^j;?(;:aft^£ftfc^^ 5: * viy-mxizm&tz (-) 

fl-^:fIRNA, :fccfctM£ (-) II-*liRNA^^t-^^>^^^ & 33gl§r 

V-A^^h#{3^#:^Jf^^-&T^A-r^d^^qjtg- r ^^ >0 Hfl^j;:^ 
ff^© h7>X7x^ >Mll#^iJfflT:§3o #'J;tf;i\ DOTMA (Boehringer), 
Superfect (QIAGEN #301305), D0TAP, D0PE N DOSPER (Boehringer #1811169) & 
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(Calos, M.P., 1983, Proc. Natl. Acad. Sci. USA 80: 3015) o 

0iJx.«\ ^©«f^3fb-5 £ «fc-5£u &#B^ U#>H\ 

W<DVJ 0y*J£, &jgJKte£ffiT<*1* SfcteU RNA 

^0^©Tj7^;bX^^^— tt, (-) $1— ^flRNA^^feMfc^Sn— K-T^ 

-dMiz^MMfcTZmAT -fe^V^^^^-DNAk: 

W"T § d t&M$. (Journal of Virology, Vol.67, No. 8, 

1993, p.4822-4830)o ^JtfS^ii, t> 4 )lX(D&Mfc? (NP, P, M, F, HN, 43 

e^cD^^^^^^cta^-rsfcto^ $i5kMfc^(Dm£tzi£m?>izmM e-i-s 
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(-) |«RNACD3'i^^3fi^^^ (if^M^;^©^ A±CD3tfe^IBS^*5^T 
NP?11k^?£^{3:^ A^^L^3lfe^©|gJl»^i^^o ^Mfc^©!^ 

) *fcttNP«e^i:P«is^6D^3feif N ^^^^ Aiz#^x±mmmzm 

^7 ^ ^ m (D« & 5' flJj, -T & t> 5? £^ ^ ^ * £V A £ 43 I > T (iUHS^ © 
Tl 7'II^j3V^T{±L^lfE^©5'P^M^5). £fc&UH5^©±^ (* 

^ii(i^30T(iL3ie^©3' st&sMft) (3^*M^^#A-r^o ^ate 
n:^fi§o ^n-^>^it^ hit, mz.i£mmmm<Dmmm&}tirz>z. 

£ © <fc o H J¥A b lz \tm. \z fte©^*3ie^ £ «£f bti^*±K 
KMmB?*mtzmmx.-t>V'{ iy-niX^?#—l^ mz.lt, Kato, A. et 
al., 1997, EMBO J. 16: 578-587WYu, D. etal., 1997, Genes Cells 2: 457-466 

t:|fAt51^^Jt:J:otW§c S ft ^ T 3 cDNAiMSSH^J © # £ Not I 
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mmn^mt^^^^oizmmnm^^L, Noti^{&&^<&i&£bT:fe< z 

(e), fr&mm (i) %.nm^mmnm (s) (eisss^j) (Du^-zmn-r 
%>timz s mtiummmmmmiMnw^m^Mn (ex it&mm m s 
vte^ia^BB^i (s) hs^3t<E^©-^©ia^j^#tf7-^^ ^ 

;t "7- FiliJ^DNA@2^iJS^ U ^--XfMiJ^rfigDNA@B^J(T>^--b >7i)$Mt £ 

o 

Mir© 2 £l±(D? 5> K (£? £ b < teGCG, GCC©NotI|^I»j4^ *©@2^iJ 

^£n&V>4i^ Stff* b<i£ACTT) £3i*RU ^©3' fflKNotlKWSMfc 
gcggccgc U ^ t ^ 60 3' fi9 £ * ^— it— @E?U i:Lt ffim© 9 *M * 

K >ATGfr £ Z tl £^#)T0RF©#j25iM*§ m ©IB?iJ £ft#D b fc^JB ht5o 

®^»«g^ tztect & 2>&o \zmmm(Dcmkt^m2^m^mu it7t7-F 

fUl^Tr U =f DNA©3' © $b^o 

U X#J^DNA1H^J«5' #Jfr Affile© 2 VX±<DX * V K b < fct 

GCG, GCC©NotI|^^uS*©@2^J*^^n^V^4^^ miZlff i= b < &ACTT) 
^©3'#Jt3NotIISgp{igcggccgc^f»b, £ £>i::^©3 , W3:ft££ 
Wfl|S-rSfe«)CD#A»f>t-©*U^DNAI&f?|-lin*rSo <r©;TU=fDNA©:K£l;£, NotI 
!«gtffcgcggccgc£lt<£, cDNA©|@ffifI^ga^iJ ^f^3if 3 -fe > ^ V )IX lz 

^^SiU&aStf-rS (ofc>«9>£ T6cd;1/— ;b (rule of six)j ; Kolakofski, D. et 
al., J. Virol. 72:891-899, 1998) Q * 6 t#AK)fM-©3' ffifc: -fe •> >f 

©SBB^J©ffl«r«IBB^ b<&5'-CTTTCACCCT-3\ I B2?!k $f*b<{i5'- 
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AAG-3' , E m&\(Dmmmm&L L < J±5' -tttttcttactacgg-3' s £ h XZ. ^©3' 

fjj^F/fii©cDNAi2^j©^^n k >t)^mizmx.rm25i^mm^(Dmwm(Dm^(D 

G S fzlt C £ 3& S ct a £g£ SI*? LTSB^JSttflD U U ^— B^fiK* 
U zJDNA©3' CD5k*gfc-f £0 

fc*ST?*So »S L<&Vent#lM^ — if (NEB) £ffl^Tm^ *ttILfcai$»r 

fcPCR^^©JM*SB^'j * ^ — $ ^ -c mm u je l ubb^j k 

£3IiR-fSo £©:7^;^ Hfr^lfA^&Notl-rtajStiiu oi^n-nfc 
K ^ * * — pB luescr ipt £ ^ £ "T £ Not I SMu (3 jtt^Jf A L s £ -fe > 

-f;i/^©L, P N NP*W^SC£cfc RNP&B#$jEt&<*-i*\ ^©RNPS^tf>-T;i/^ 

^ * £ ^ * So -f # — dna^ 6 © •> -r ©ffilf 

5Z£&T*£2> (HI^SIg97/16539^; fflRg&M97/16538^; Durbin, A.P. et 
al., 1997, Virology 235: 323-332; Whelan, S.P. etal., 1995, Proc. Natl. Acad. 
Sci. USA 92: 8388-8392; Schnell. M.J. et al., 1994, EMBO J. 13: 4195-4203; 
Radecke, F. et al., 1995, EMBO J. 14: 5773-5784; Lawson, N.D. et al., Proc. 
Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D. et al., 1995, EMBO J. 14: 
6087-6094; Kato, A. et al., 1996, Genes Cells 1: 569-579; Baron, M.D. and 
Barrett, T., 1997, J. Virol. 71: 1265-1271; Bridgen, A. and Elliott, R.M., 
1996, Proc. Natl. Acad. Sci. USA 93: 15400-15404) o t> << JVX^P * -DNAt3 
:fcV^T> ¥MB^ HNjSfzj-pN &&Zf/£frl£mfc3'*5l£i$-&tzm&lziZ, ^© 
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o 

r>^r;i/X^^^— DNA^«|^]^#A-r^*^(C(±s lk(D£o testes CDg&tl© 

©mm , dna^ tm d is i-f h n z> tz (3 -h^ & ^ & mm^jv x {z ct o r pug 
^ (3 m w- & ^ & te¥&&&o 

m^© >^^oi^^3 >M,Mftmm-£g z>o mz-&, dotma 

(Boehringer), Superfect (QIAGEN #301305), D0TAP, DOPE, D0SPER (Boehringer 
#1811169) te¥&m? t>tL&o ®i:bt(^Jx.a i J>i*;i/y^A§ffll^ch7 

>x? ^?^3>m&m?t>ti.z(Dj3mz&-?T mm ^tAot dna(± it^/j^ 

H^t>?i^n?)A^ ^ftt3&-H^&S©DNA^A£C: ti)m^tlXi^ (Graham, 
F.L. and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and Silverstein, 
S., 1977, Cell 11: 223) o Client =t t50kayama{i h ^ >7, 7 t— l£fl5©SM:£: 
MUx 1) Iffl^^^^©^ >3 >0kft& 2~4% C0 2 N 35°C, 15 

~24^P^, 2) DNA^Hfl^J; t> 3§tt©& ©^rS'ffi/^iS < , 3) «?MW©DNAM 
Jg*s 20~30/zg/ml©^ ^mM^Mtm^n^ (Chen, C. and 

Okayama, H. , 1987, Mol. Cell. Biol. 7: 2745) 0 (2)©73&f;£, —ji#J&h^> 
7,7^.7^3 >{C3fib-r^-2>o ttDEAE-^X (Sigma #D-9885 M.W. 5 

xlO 5 ) «£F/fM©DNA^g£tT-!)fMU r ^ 7 :n ^ a >£fr? #*£* s ft! 

m^b^tzmz^uu^y^mX^Z. (Calos, M.P., 1983, Proc. Natl. 

Acad. Sci. USA 80: 3015) o ®(Dfim3:m^3Lmtm£tl2>l5mX°, MmMtfl 
-ffi * s & ^ h i> a ^ (chb^T tflffl tWift o i$li/^^tW 
IrcBtF^ ^;i/X©ff^ (mum®^^ v7\ «ffi) ©3££, /^:7t-©2» 
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>MM* s 3SUT^§o $fii(-ii Superfect Transfection Ragent (QIAGEN, Cat No. 
301305). £fzte DOSPER Liposomal Transfection Reagent (Boehringer Mannheim, 
Cat No. 1811169) tm^^tl^o 

24^7>£> Z7°V— b £fclil00mm^ h V M.±X\10%Vi/ 

JJ£iElM(FCS):feJ;mnMjff (100 units/ml ^=-isV >G&£. mOO^g/ml X h 

b7f?^>» z^&m'p&mmm mH)*m^xv-)imm&&mmmLc-M2 

£70~80%n >7J)s^> b C^^St'tgfU l/Ug/ml psoralen (V7 b 

>) #£T uvss|f^ii^20^M-r^rS-fb ufe. T7# >j ^ ^— -t? &mM-r 

^.y /7>>-Tr>^;i/^vTF7-3 (Fuerst, T.R. etal., Proc. Natl. Acad. Sci. USA 
83: 8122-8126,1986, Kato, A. et al., Genes Cells 1: 569-579, 1996) £2 PFU/ 

«-tr^^^^o ^^\y>(Dmmm^^nmmmmm^M , M.mm-r^z.t^x 

££o MnB$r^ 2~60/zg, cfc b < «3~5//gc73±HB©|I^^-b>^V 

-W^XcDNA£, ±M^>V-( t?4 )\/7.>? S &<D£.fflZ&mi3: r v > * £ fiUB ?* 
3^ W^g^It577^ ^ K (24-0.5 / ag©pGEM-N s 12-0.25/zg 

©pGEM-P, *3J;rjc24-0.5//g©pGEM-U cfc t> #? * L < (il^g^pGEM-N, 0.5/zgCD 
pGEM-P, j3«fcVlAgCDpGEM-L) (Kato, A. etal., Genes Cells 1: 569-579,1996 
) h ft 13 Superfect (QIAGEN£t) &m^fz U #7 * * 3 >^(i «fc t) h^>^7 
^^^>3>-r^)o h7>^7xi7^3>^frofeiJglis P/flt: «fc t? 100//g/ml 
tD'j77>t^> (Sigma) h ^> If J is b* (AraC), «fc £ ii U < 

40/zg/ml©^ b v>T^ tV^> F (AraC) (Sigma) ®^£^t?Jfil^F^©MEM-Cig 

m*lZlr2>&oizmM(DmMmm.%:m%.1r2>(Kaito, A. etal., 1996, Genes Cells 
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1: 569-579) 0 h >X 7 ^ i? *, 3 >fr bAWmf&mWgm®., tt£H]ifcU 

K&%?i-r^)LLC-MK2|fflM{l h7>77x^i/ 3 >t§/!)\^felix>^D-7l 

LLC-MK2M Iz M M b T T Z> Z t IZ X o T •> 4 Jl X ^ ^ ^ - £ ±ii|i| -f £ d ^ 

«t^^i:(:J;D^tl)Ii:^-e§§o HA& r en do-point #3§R&j (Kato, 
A. et al., 1996, Genes Cells 1: 569-579) lz X ft^tS Z\ t&X # Z>o f#£ 

m^zk (pbs) ^^iWLti»w^j:^^ o ^mcomm 
^-b>^y *yj )\,x^>? *-%Mmr~mm£^tzm&miz&uTimmm&^ts 

$fflSS J PLLC-MK2|ffl^ ^AX^-WS*©BHK«^^(Z)tg#$fflJ5g^^a d £&X 
t^o <zn^©$fflJJg{-^^^ai>^D — 7# >/^ff£fgig£1*;g> Z tX\ ^(D 
x>-<n-7^|ft?.ittt'7^ ;^iS?^S^^*T§So T^Stz-b 

? * - 1 mz ±m<D m ^ ti tz t? << x ^ ? * — & % w&w \z mm. £ 
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& nmx & % o mm ^ofe^;^^^ - ©s^b 15 m izmiz m% £ nx v ^ 
a^j , *£*±, pp.i53-i72) 0 Mf«i;«, &mw*t%mmizA 

^^wta io^tDt)m2> 0 *<d'&, t?4 )\s**^/viz.mm&*mwL 

jjjWsL—Q, pp. 68-73, (1995)) 0 

t>\> *yj)VX^?Sr—ifimi!%£tl2>o ir tot)-*, 2i$feli^tlW±ffl*^© 
?tl(D^ >^U — rifi^JIS^ -i —(DM^VB*: *«fro<£zi 7 b 

£<&d, m^&mfc^&mif~rz>zttfx£Z)o &tz, ^mm^t^z 
tizw^ jix&mm^x^znnmmvmmmMx ^mt 

nxmBTt Lxmm<Dfemmmfc?zm^xvjjix^>7*--*mmTti& 



WO 00/70070 



PCT/JPOO/03195 



-21 - 

(ex vivo) m^iz x %mfc : ?$£m(D^? i ti(Djjmz £ & , mwM^mnx 
^^btii. nil. ^Tzitdcmm^^cDifim^mm (apo t-^^B^©^^ 

liftltit M Muc-l^fcii Muc-iaA^->^>^AU b^7°?- K ( 
*ffl4Wf§ 5,744, 144^-), ^7^-7 gplOO?Af*& i?#3M:f htiZ>o Z(D£oU 

Z\£&^®]X&Z>o Z(D£otemfc^£ btit i) IL-2£;-«|IL-12 

©li^^-t)^ (Proc. Natl. Acad. Sci. USA 96 (15): 8591-8596, 1999), ii) 
IL-2^ >^-7iD>-r (*|« 5,798,100^-), iii) W*-effll^ti^> 
IMfeJjIczinn-fiJ^H^ (GM-CSF). iv) mMm^mtt^Lh Lfz GM-CSF t IL-4 
©ll^-^^-y- (J. Neurosurgery 90 (6), 1115-1124 (1999)) ^^W^ti§ 

o 

>7/Px>f i:*5i>tl±, Mz-i£%&BVk H5N1 SJa: 
>^D-:7\ Bffi^&l^Tte, F!lx«^>^D-"7 od r^ 7 (Vaccine, vol. 17, 
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No. 15-16, 1869-1882 (1999)), X\Z^\^X flfl^tSHIVgagg; fctet SIVgag 
rj)\°m (J- Immunology (2000) vol. 164, 4968-4978), HIV:n>^n — 7* y >\ 

z m<vma&^ iz &zm*?- >mm. * %m-? u n -)i#m&mz&/vX(D& 

# (Kaneko, H. et al., Virology 267: 8-16 (2000)), =J 1^ (I^Tfi, $Jx. 

1/ ^^^CDBV7^-— y b (CTB) (Arakawa T, et al ., Nature Biotechnology 
(1998) 16(10): 934-8, Arakawa T, etal., Nature Biotechnology (1998) 16(3): 
292-7), UJtmiZ&i^Xlts m3L\£&XffiV4 )\sX<Dm* (LodmellDLet 
al., 1998, Nature Medicine 4(8): 949-52), ^iJC^l^it tb^b°n- 
V«W )l^em(Diiy°y W^Ll (J. Med. Virol, 60, 200-204 (2000)) & 

I&tJ^&T, j >i'^V>mfr<D'<7 , ?-} t <Dmttififtt>tlX^2> (Coon, B. et 
al., J. Clin. Invest., 1999, 104(2) : 189-94) 0 

12 1 «,Cre-loxPM«^ii^,^i:^FSeH©ieJi^PI/f Lfc^** yru y 

i^$E^j!i±© ^ e k ©t£ m & fT o & ^ -r o 

EI 2 (±,Cre-loxP^(3 «fc t) L-fcFSfi ff ©MM^©^ * 71/ -Y 

£#I*Jt {sfrffi^%^TWX&& o me\-¥m i fo*m^XLLC-W2/¥7(D7n—V'{ b 

i4it $fflJ3g^®(3^(tSHN©^m^M^©m^@^©ns^^-t-5fli;b 
0 5lt ^^^>y^M^il«^ffl^T^^^^^^^0Il]iR^iS^fe^m 
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2. LLC-MK2/F+ad^J;t>XV-l/F+ad{±T^V tJ 4 ;i/*AxCANCre&#Px. fc^tx^ft© 

3. LLC-MKE/F-ad^^^CV-l/F-adttT^V ;i,xAxCANCre£;!jn;LTM&V^ti 

4. LLC-MK2/F+ad SrdttT^V ^ 4 ;i/XAxCANCre-£g»^31 bfc«& £ iz 3 

6. Vacld^cfcrjcVacSd^^n^ny ^^>-T»>^;i/^^^ 1 H*5«fct5 3 B©*ffl 

7. AraCld*3«fc7jtAraC3d(*^n^nAraC*^iDbT 1 0*5«fct>"3 U&MM&mir 

o 

8. chx ld^cfcvcHx 3dizzti?tim&&m.mmffly-j *n^^>s k&»jl 

i6li, GFPa»AF^SeV cDNA(pSeV18 + / AF-GFP)^F#^mLC-MK2«(C h 

ait7^3>LXG¥V(Dmm (RNP©^m) *ffi«ELfe*e**^-r^iit?& 

So #MS¥i: bTFjH£^£NPjfifc^©3' 7 ;i/U F&£SMft£GFP&ai 

Ab£SeV cDNA(F^>-^7;i/^SeV)*ffl^feo r allj fiSeV cDNAcDffeU, NP,P,L?t 
^Mt§7"77^ F (pGEM/NP, pGEM/P, WpGEM/L) *|sj^^h^>^^ 
^^^>3 > bfe-fecD^^fc-To r cDNAj tecDNA (pSeV18 + /AF-GFP) h ^ > 

X7i^i/3>^IWo RNP h7>X7x^^>3 >{iGFPSr^Jg LTI^POIHIIS 

OptiMEM (GIBCO BRDM^b (10 7 «/ml), &if@lgk#3|II< 
bfe^-f -fe— h lOO/zl^^^tt U #V — AD0SPER(^— U >#— v'-f WW 
A) 25//lhrl^Tbs ^(Cl5^P^SbT^^, F^g|#« (+ad) fciBiOL 
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•e&mm-r §«7rv )ix$tmta (-&d)mm%m^^tz 0 po© 
pit- i±, ^ >r ;i/ * mmmmmizi&ftmzmm ztiz^t tm m^tzo 

^fcg*§^t?fitfe§o RNP/ottRNP£M (overlay) bfc«&J§U RNP/t 
iiRNP £ transf ec t i onbfc^M^rJiTo 

h ^wj 2 izmmomMmmiz u * ^ ^> 3 > u ig#±?»£[iiJK b^o d 

©te«±vft^Ffg5MJ^©ig*(3inx.^^^, 3 HS^lR|iR^nfemit±?i^> 
F^M^hF#^Ji«^|sj^(zv«L^ h U7^>#Si:^STt-3Sr^ 

Mt^RNP^fr^ -fe- h §I»J 2 {Cg3«©F^^«^ U #7 31 ^> 3 > b 
{l[!JK£fl£i3§i±?ff£, F^«£BMi:F#^Mi3|lIBt^»b. hU'7°^> 

^ ^MT-e 3 g mmm b fcoT^ttF#^Ji«©±^©^©^^ ^<r 

o 

^*fflia©±^*±»^©^-r^^§|n]4Xb, total RNA£Jfl££ibT, F^HN^^D 

- :/£ br j — »f > ^ n y h mm &n-?tz mm * m-rwmx $> z> 0 f mmmm^ 
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£^TRT-PCR©|gJ|l£^?-^T"&&o 1 : +18-NP, +18 Not h ©#ffi©fif 

So 2 : M-GFP, GFP3tfE^* s Fjlfs^»g|5{u^#^-r§^ i:©fllKo 3 : F3IfS^ 
s FJte^©#?9E©flSKo S^SeVi:F^iaGFP^SeV©>yy A#Hi&±£^Lfc 
o GFP3tl£^FMI^u^#£U NP©3'5fc«t;:+18E*©NotItM b^fetK F 

mi 2 it. ■7^;M©Fi:HNt:tMWi:SJStl)i3D'f K #§ 
IgG(antiF, antiHN) V ^fe ft&nmiz £ *) m^fr&m fe^tflt? $> S o * -Y ^ 

II b fcRT-PCR© ^t0ffe5o 

suit F^>>>f;i/^ssiiaD^ ^(Dmm&m^tzmm&Tji-r^ 

Ell 5tefc, F^^SeV^^ — £ £3in vitro"TfO#«6:*BIJia^©^*»e 
Ell 6ii, v£**gtt#ttJfflllS (BMc-kit+/-) ^©F^^SeV^^ ^ -©^A 

ttPEWtt/GFPRttfcjg-To 

S17lt hfl^^^\©^^^ — CD in vivo 8!#©jg5l&jj*1-^HT?fcSo 
Ell 8fcJu F^*fflUaA^HIlRbfeF^liSeV^^;i/^&^tp^#±?i*F#^ 
mLC-MK2i|IBIJISKJS*!U h U 7^ >#ST ^ li##ffiT t*3 B b±i f 

mi 9fcfc. Ell 8B^*3^T^WmPT'HAP'l4T*^^fem^(lane llj3«fcV 
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lane 12) £$BW»SP£fflgai bt Jg#2B&CD&m*ft©HA assay &frofc*gm& 

El 2 2il F, HN^iM^OM^^oi^^ >-7' n y MdJ; Di^fcSSS^ 
i-^^trfe So LLC/VacT7/pGEM/FHN(mC-MK2«iC y £ pGEM/FHN 
r^^^ K h7>X7x^^>3> b felffliSo LLC/VacT7(iy ^-Tfi§£bfc 
LLC-MK2|fflSSo LLCMK2/FHNmix& F , H Nj»fE^3iA^flfcLLC-MK2«-r- ^ - 
>^bT<^ft^*fflJ3&o LLC/FHNttLLC-MK2*fflJ3g^F, H N3sl£^£a*A lT7r> 

vjux-c-mmmmmsBm comm. 1-13, 2-6, 2-16, 3-3, 3-18, 3-22, 4- 

0 2 3(1 pGEM/FHN©»©WM©tSI ct^^^;i/X (DWitfL^mU bfcfcSJH 
^^■T^^-trfeSo FHN^JIGFP^i^SeV cDNA, pGEM/NP , pGEM/P, pGEM/L, pGEM/FHN 

AraC, h U r^>A D©MEM^2£mU ^^C3B^igibfco jH£?2*AI£ 2 B 
B-emytmfamnm-Z'Wl^L, pGEM/FHN©^D©*^©^£1^IiEU GFPfgiM 

&mhn Lfe^ttGFP^ii«©Jl£*s 0 ^0|^^tl.pGEM/FHN©»^^V^l^r^ 
GFP^Jitt > ^VUfflaST b £>liif? £ o fc 

%7fsT^n-z&%o mmmm^3B^(D¥ nmmmmm d2weii) cipo rnp&m 
mztzitdosvEmmi^T u ^^^^^> 3 > u 4 a^(iGFP^ii^bfco rnp h -5- 
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J7J b tz ( _t ) oAde/Cre ^LT6W^t FHNU 6 #S§«2gij| $ ft tz MM £ FHN 

t> << jixm&mm vmm&r* ztzzt %mm l & (t)o 

0 2 5tt, FHN^IHGFP*%S-rScDNA*>e>f|flia5^nfe^-f ;i/*?$i±LLC-MK2, 
LLC-MK2/F, LLC-MK2/HN, LLC-MK2/FHN£J®*! Ut h V 7^ >©$8Sa©W*rCJgil 

^©ISm*^t-o LLC-MK2/FHNT©^GFP©J[£^ D £sgESI£ft, lO'f^ili 

02 7{±, FHN^i-7^;Mt«bfeF^S»Jgil±iS*RNA© 
% */ - 7 r> >r ^ * © ^rS'ffi-fb h T7rSt4 * ^ f El *C & £ o 

i3 0(t V^l/> -UVmibfcy ^-^^^©Ifflfl^S'ffi (CPE) £^ 
-r^K-^fe-So 3xl0 5 ©LLC-MK2$fflaa^6^7^;i/ri^— h iCjf^fco B&*3 

MS©? ^-T^^Klcfc^CPEfiA, 15, 20, jS&TFZ0ftfflti!MVtz r 7#i' 
— Tt?J)]sXlZ&2>C?E\±, ^-ft^ftB, Cs :fc <fc tW) £ L „ 

la 3 y pis—TV j Kxvws&MmfflcD ly^jixummzhmz 
tttz>&w&7FisfzmT«&Zo 
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o 

1213 4{i^/LVSV-G?/tf*£fflV^7D— - !M h U -Mfr ©IS^^^fEIt^ 
5c AxCANCre^ 4 0 @ ©LLC-MK2 VSV-G^a»^i« (LI) (moi=0, 2.5, 5) ©$? 
tffjfSS&^-ro -^J/Lf*«f/LVSV-GJ/[f* (MoAbI-1), -&}nf*(£FITC'fb J/l^^ 

HI 3 5te, AxCANCre ®^^« (MOI=0, 1.2 5, 2.5, 5, 10) 

Jg53fcgLh?»&IIlJKU ££C:VSV-G |^a»tu(-), ^#m+)©miz^£i2\ 5 
B g©GFP (Dm%LT\^mM%M^lsf^m%:^T^m~<?&Z>o 

12 3 7teu VSV-G W*fflt^lie»tlfcF Ifi?^Lf;^VAttt§ 
EI3 8ii, GFPMfc^£^frF, HN ^m-t r> >f £ VSV-G5ifc^fgSI 

03 9(i, vsv-g 3ae^fg^»T±i5iL^^'f F^t/ hn K^m^ 
m 4 ai>^n-r^ig-7°^x ^ k h$fflsamjg©ffi^-&^-M-(c^§sev/A 

F-GFP©S1#^iJ¥©fpO±^^-rilIT-fe5o PO (tfc-ftiu) ©d3~d4 (3SB-4B 
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T* S o ^ > ^ n ~ r -5 X ^ K «fflBa« Jl © «B ^ t> (3 «fc S SeV/ AF-GFP 
14 4lt GFP£^g;&^LacZ?g«!< F &£S-te>^>T GDlacZ 

Notlf-^T h^Abi^lfc51i©t>^ iW^X^y AcDNA©«5^ (B) £ 
04 6^ SEAP^NotllT-^ $mmP^^^i~^. ^ffiSH^'J, 

(Dmrnmcom^^bm^fz^^^irmr^^o sevi8+/sEAP©^-^^iooi: t 
x^n^nmnm^mLtzo sEAP^iE^^T^^^g-r^^^oT^^rst^t-^ 

04 9(t PI FHN±t^Ji«^^{j-^,GF P^ig^^t-glM^Tfe^o 
HJ5 0S3;, VSV-G>-i— K^-f rSeV/AFiGFP^^fflaSOjftliJrtSs J/iFf/L^ ( 

anti-F), InHNi/Cf* (anti-HN), J/C-fc: «W (anti-SeV) ^ffl^T^ 

HI 5 Ht, mntfifo (VGVJjtftO ffi#fiT^ fcli^MTTF^J:riHN^^i U 

fcVSV-G^- K^-f rsev^^^^^fe«©GFP©^^^^-r^-efe^o 

05 2it mmmmm>bfe&m^rfrmLfzmte^&z>i<^±¥, mm^* 

iff & ^ -r ^ht- & & o 
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05 5{±s NGF£gJg£MELfcF^M^>^ ^ )IX (NGF/SeV/AF) ©#§jig 

©fit II * ^ "T^*^ & £ o 

1215 NGF^«F^^§ySeV«$fflflgct t)^ii^n^)NGFc7)rSt4^^-r[2I-efe 

mmmmcomm±mmRm^^^ > bn-;i/hbT©NGF^fi£«u 3 
{3 5; hn> k V7iz ^zm^m^mmt tt4«^^ibfe (n=3) 0 tg#± 

^l/1000#f?*B^fi«J Lfco 

HI5 7t±, NGF^igF^^§ySeV^rMJ}SJ; f9^ii^n^NGFcDfSt4*^^^*T 

A) n>hu—)l> (NGFvttML), 

B) NGF^filOng/mL«^ 

o m¥/sevmmmmt%m±mi/ioomRmu, 

D ) NGF/SeV^^$ffl|g^#±rf l/100#i^»s 
E ) NGF/SeV/ AFJS&SB]Jg*g*±?S l/100#f^»k 

f ) m¥/sev/A¥-mmm$m%m±mi/ioomRmn 

[215 8 teu Ad-CrecZ)moi^FSe©%JiM§^-r^S-e$>?)o 
1215 9 tt, Adeno-Cretl J; 3LLC-M2/F©|gJPi£^ir^j|l!& 3o 

I2i6i{^ ^^cfc^Fsa^^^b^^-r^^-e^^o 
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iliiii 2>tz&<Dm£k<DMm 
immrn 1 ] Y^m^yy^ ojjix&mm 

<1> YK&mSeVfJ AcDNA:fe£OT|g3S:r^ * F©#||g 

-fe>#VW;i/;* (SeV) ^g^fVAcDNA, pSeV18 + b( + ) (Hasan, M. K. et al., 
1997, J. General Virology 78: 2813-2820) (r p SeV18 + b(+)j & r p SeV18 + j i: 
&V^) ©cDNA^SphI/KpnIT^IbbT-7^^^ > h(14673bp)^[l]JRbs pUC18 
i:^D-r>^lTi:*l^7-7X^ FpUC18/KSh LtzofX.m%WL(Dmm±Z(D 
pUC18/KS±-T ; ff ofeo Fjtfc^cD^IK^ PCR-^ > 3 >#&CD*I^fcH*-T? 
*tV\ t^mh LT FMfc^OORF (ATG-TGA=1698bp) £p&l^Tatgcatgccggcagatga 
(IB3«-5f : l)T>i*SU F^^SeV^V AcDNA (pSeV187AF) £fiffgb£ 
oPCR(±, F CD ±V)?t (3 \± (forward: 5' -gttgagtactgcaagagc/SB^JS^ : 2, reverse: 
5' -tttgccggcatgcatgtttcccaaggggagagttttgcaacc/IB^ll^^ : 3 )> F?IM2^P©T 
$t (3 (forward: 5' -atgcatgccggcagatga/ IE S ^ : 4, reverse: 5' - 
tgggtgaatgagagaatcagc/@E^iJ§-^- : 5) ©PCRMt/£EcoT22 1 Lfco CI ©J; 

olzm^tlfcr^X^ H^SacI^SalIT^{bbTsFMflgPlu^:^t?»1o©»f>T- ( 
4931bp) ^[UlRbTpUC18(I^D-^>^U, pUC18/dFSS^ Ltz 0 ^©pUC18/dFSS 
£DraIII-e$HbLT, mfr&\M\l& LTpSeV18 + ©F3«e^^^t?fl^©DraIIIifM- 
7^-i/3>lt777; HpSeV18 + /AF £f#£o 
F^^gB(ft{ZEGFP5gfe^*i§igbfecDNA ( P SeV18 + / AF-GFP) %Mm~f 
SfefesPCRtzJ: D,EGFP«fe^©±ilg^^f ofeoEGFPMfs^^ 6cD^i^(Hausmann, 
S. et al., RNA 2, 1033-1045 (1996)) IZ&tDlt Z>fz® 5' ttNsil-taildr^ 4 ~? 
— (5'-atgcatatggtgatgcggttttggcagtac : m&m^ : 6), 3' (iNgoMIV-tailed^ 
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=5 4 T — (5' -Tgccggctattattacttgtacagctcgtc : IB?U#-^ : 7 )£fflt^TPCR£fT 
ofco PCRj^^ffMStlflNsil £ NgoMIVT' m<h b T y e> Wr>t £ 0JR 
pDC18/dFSSCDF^^gP(i(3feSNsiI ilNgoMIVi: ^ a SUIKi*3RSM&£3tll6 U 
^>*£fifIlbfco ZZfrZ, EGFPfcfc^ £^t? Drain if #-£042 U pSeV18 + 

pSeV18 + /AF-GFP £f#fco 

&PCRT-Jf*iU J/-^r>^*itBl/fe^ Cre DNA'J n > bT±— -tffc «fc & Mte? 

mm & m m m m $ ti «t a (3 as at <* *l & r ^ * k pCALMMArai j. 

Virology72 s 1998,plll5-1121)©a.- — ^7-9-^ h SwalgSifc^lf AU 7^;^ K 
pCALNdLw/F^ bfeo 

<2> SeV-F^S^Ii^ig-rS^;b^ 0 -«©ftS^ 

^— «HllSt*&«S:b&o«BIJfatiSeV©iiflltc«t < fflM£ftTV>S*>*—»JM£* 
IfflM^ LLC-MK2«£ffl^fc 0 LLC-MK2«(i, 10%®MibfcW>^ 
J^J&?S(FBS), ^-i/ U >G^ h V t?k> 50#{5i/mU *3<fct5^ h v-T :>> 50 

>ug/ml£«L£MEM-<?37 0 C\ 5% C0 2 T-tg« Ufeo SeV-F5ie^M«*fflMSt4 
^^-rSfcfe, Cre DNAU3>hr^— -i?CJ;»)F»fe^i|»*S8»«3S*nS«fc'5 
I'lSet £ ft ±S3 "7° v ^ 5; K pCALNdLw/F * , U >i^i^>^AS (mammal ian 
transfection kit ( Stratagene ) ) IzX^), f®7*u h n— ;i/^^o~CLLC-MK2 ffl 

lOcmri/- h 40%n >^;i/oi> h £^£Wb£LLC-MK2$fiM~10,ug© 

r^^^ KpCALNdLw/F£2*A^ 10ml©10% FBS^^tfMEMJ^flfctcr^ 37°C© 5 % 
C0 2 >dri^-^-ct>T-24^FP^«bfeo 24t^F H 1ft f'lfflJiS£ fct# U lOmligit 
CWi, 10(MP>* — 1/ 5*fc&ffll\ 5ml 2ml 2*fc, 0.2ml 2*fcfc3§^ G418 
(GIBCO-BRL)^1200/zg/ml^^t?10ml©10%FBS^^tfMEMJ:gtt(ZTi§#^ff IV 2 
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t&tgMlZ «fc t) £W b T § fcG418(C m& £ ft f *fflJia{± £ n - - > ^ U > ^ ' £ ffl V > X 
30tfc&E]lKb£:o #^n — >mOcmy°U~ bX~^>7)l*.> hlZte%>£~CW&:tg 

i§- ^ D — Xzov^T Cre DNAU =3 > t tr ^^Jgf T^V ;i/ 

XAxCANCreT'^ft, JrCSeV-Fg fiff^E y * n — *-;HgG (f236, J. Biochem. 123: 
1064-1072) ^ffl^TSeV-FMS©^^^^^^^ >^"n y haiaDWTOcta 

#^n — >{±6cnr>-f — >^;i^> h st4W^t^7ry 

*AxCANCre&^rl&£©;#$& (Saito et al., Nucl. Acids Res. 23: 3816-3821 
(1995); Arai, T.et al., J Virol 72,1115-1121 (1998)) \Z «t D moi=3 "ClBSS 

^fflflS(±150/zl PBS^y^T" — tz!K»^ |5j*©2xTris-SDS-BME sample loading 
buffer (0.625MTris, pH 6.8, 5%SDS, 25% 2-ME, 50% glycerol, 0.025%BPB, Owl 

Mm.) itm*-, 98°c 3frmummmmnnfammmwizmLfzo m^n d u- 

>^feDlxl0 5 i«) teSDS-tf V T # V )1/T K ( v;i/^y;H0/2(k fg- 

h^ilj; DPVDFfe^M ( I mmobilon-P transfer membranes, MilliporettS) 
^bfeo te^&100% ^^y-;i/^30# N *C30#HSbfcte^IB&GefflU 
ImA/cm 2 tSlO^ff lWrfflff ofco 

i^$E^M*0.05%Tween20, 1 %BSA*^i0bfc^D y 3F>^*g$8(:/n y 
X, M*tS5!) (fJtf 1HPI» 0.05%Tween20, 1 %BSA*8MHIbfc:7n 
y^MT*l/1000#$?bfeJfCSeV-Ftftffc (f236) ^£M^2l$IWSJifc&H*-;fco m&W 
$t£3[I]20ml©PBS-0.1%Tween20^ 5^iIIlt^flbfci, PBS«««[tf 5# 
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iaiB»b^bfcoS[te^JKS0.05%Tweeii20, 1 %BSA£»] Ltz7u v*>?m 
?&T-l/2000#fRbfc^ — ^'T-^ftbfc^O^IgGJ/tffc (Goat anti- 

mouse IgG, ZymedttM) lOml^MfiT- 1 ^^SAK^^rfco a£$£5f§l£3J^20ml(Z) 
PBS-0. l%Tween20tz 5 ^ffljgS bT8fet£bfc^PBSU8«$ft-C 5 b*5fc?£ b 

(ECL western blotting detection reagents, AmershamttM) (3 J; 

C^-To AxCANCre^^S^^SeV-F©^Ji^^m^n^ SeV-FMfs^ MtJ^li^ 
ISIt 5 LLC-MK2*fflflacDfN ffl #ffll& $ ft fe o 
ft <b ft tz mmmfo © ft © — o ©LLC-MK2/F7« £ InSeV-Ffnf* &ffll>T7D- 
hVHBW&frofc (BI2)o -T^^^s lxl0 5 «£15,000rpm 4°CT? 
5&IBLX\£>W>\s, PBS200/zlT*$5fc#U HHWgtfMRbfciftF^y * n-^;i,ifi 
{* (f236K 0.05%T^Yb^- h «J OA, 2%FCS£^frFACSfflPBS (Sfifffb^) T"4 
°C\ l«*btSJS^tto W15,000rpm 4°CT*5#|i8;* fc°>^"<>> U PBS 
200//l"C^b> FITCHIIIbfelftv^^IgG (CAPPELtt) 1/zg/ml i:30^K*±t? 
KJSS£-t!\ SOTBS200^1^^b, 15,000rpm 4 °C-£5^?s^ bTM£X fc° 
>^0>U lml©FACSMPBS£!B»bfco EPICS ELITE (zi— ftM) TJlof 

>is-i?-*m^Ts mmmmssim, m#«g525m-c##fbfco *©*gsi, 

LLC-MK2/F7 SeV-FM^^il«^31^M^{-Jaf*:^©^^S^^m^ 
tlx SeV-F^fiM* s lfflJ}ga@{'«^tl^3 fc#flSR£ftfco 

LLC-M2/F7«£6cm^-M3 3#§, zi>7)lx.> h £-C£W£i*fc^ 7r 
^^>f ;i/XAxCANCre*^F»?>©^ (±83) I3«fc t)Boi=3"tfl»lfe^ h'J7^» ( 
7.5/zg/ml, GIBCOBRL)£^t?MEM (serum free)t?37°C 5%C0 2 *f>3r:x^— * — 
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t-3BFIJgibfco 

flS£&* s U 1500 xgt: 5 ^ji/frU «§ifcfeclilbfc^i^^>7'n^ 
hSCi S$B5i£ftfcFgeSt© h U 7y>i: <fc £8Pgi£ffigg8 Lfc(ia 3 ) 0 SeV-F 

mmmMfe ©LLC-MK2/F7« (i mil © M P3& MIX L T *> 6 flpli^ (C ^ 

K (pCAG/SeV-HN h7>X7x^i/ 3 >bt F 'J7y> £ ^ ftMEMT' 3 S P B 1i£li 
IHJ^^®^©B&*ll.il (Hematoadsorpt ion assay; Had assey) "CflHSbfe (El 4 

) 0 -r^^^x t^mmmiz 1 h <jmie££ lmi/dish^nx, 4°c-eio^p^ 

ffl LT«ii!1^£:3f LfzZ ttmmi,, LLC-M2/F7^^fgJjiLTl^ f 

immm 3 ] F^S^V A£J$o^fgimNP:fc<fc7j^ y t>©M 

mfrtztzz, Y^msevcDmmmmizmi^tzy ? ^=-7^ j 
»4*^©f^6^s^*-¥< ,_y h^-^ tfe^i t&mmL (eis), 
-iEi^ e mm® Fm&(Dmmz&z>iyj jv^commmizm^sv^ ■? tz 0 u 

/7^>-7>7^jl/^(:^t§V7l/> (psoral en) miJU H StftIS ( 1 ong-waveUV 
) -COj&m (PLWUVM) fciu r 7?^=.T'y4)\'X(Dmmmtl%:£:%i$i£, 11% 
M^ibmtj:iD^^Z\ ttm^^tiXi^ (Tsung£>, J Virol 70,165-171, 1996 
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)o Z(D?imvmMLfzU (PLWUV-VacT7) 

)ix(Dnmm*ufrtzom*mmtttmwi£A5v y h^^y^^tmrn^titz uv 

Stratakinker 2400 (*^D^St 400676 (100V), 7, h^^v->tt, LaJolla, 

ca, usa) fefflv^fco ?(Dmm, mmmzm^tzF%mmmtpz>FmG(Dmmzffl. 

m$tltz&(D(D,Z ©PLWUV-VacT7T* Mf SI b fe i« © lysate * ^ / 1 — *fflflS^iS 
^bT*araC©#^T^!«y ^ v-T^^^i5iH±-r\ ^^-|»?)0F 
®e^il(-*)^^Wb^V>d hibmWLfzo ££>fc N CL©PLWUV-VacT7£ffl^fc 

ztitefr-z>fz<DizttL. lo'cDMmfr^&^j jv^mw^mhtji <w;i/x© 
< f ^^sev^ 4 )v^cDnmmwmm> 

FiKM^iHz enhanced green fluorescent protein(EGFP) jglS^S: \s 4^— # — 
h bT 6n;i/-;K:fotIALfe±I3 pSeV18V AF-GFP «fc 5 *3 bt 

LLC-MK2«£ h7>X7i^^>3> bTGFP©*B3g£«*b&o3©H#RNPfl5JEftl;: 

^atbfeo 

LLC-MK2 «£5xl0 6 cells/dish lOOmra ^ h U HEi3^# N 24B#fg*glt^ V 
^l/>fcgifcR8i*Mi (365nm) "C 20 ^HWI U T7 RNA# U ^ 5— If £fgSt-r 
& Vzi>\i±> hU — 7t>4 )V7s (Fuerst, T.R. et al., Proc. Natl. Acad. 
Sci. USA 83, 8122-8126 (1986)) tlfit 1 f&WMg&Ug'&tz (moi=2) (moi=2~3 
, t&mz\Zmoi=2ifim^e>ti2>)o ttS3TOLTA^77^^ K pSeV187 
AF-GFP, pGEM/NP, pGEM/P, S £>*pGEM/L(Kato, A. et al., Genes cells 1, 
569-579 (1996)) &Ztl?ftl2ug, ±juLg, 2jug, JBLXfijue /dish (DMit^ 
0ptiMEM(GIBC0)(l!!§?g SuperFect transfection reagent(l,ug DNA/5^1 © 
SuperFect, QIAGEN)£ AtlTI^ U ^MtrlO #H9;&B^ Sl^t^FBS^ 
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tfOptiMEM 3mUzXti, iKCiiDltlglLfco pSeV18 + / AF-GFP (DiXt> D \Zft 
fflh UTif^^SeV^rV AcDNA (pSeV( + )) (Kato, A. et al., Genes cells 1, 
569-579 (1996)) &m^X ^©III^to fe c 3 B#ftgtg«^ ^fflSS^r. lM£ 
^£ &t^MEM -e 2 h ^>/9-D-77 £V 7 =? J *s h"40//g/ml (AraC 

, Sigma), h U rv>7.5 / ag/ml (GIBCO) &^tfMEM-C70B#IWig*Lfco dtL^© 
«fflfla*HllRbs h&OptiMEM (10 7 cells/ ml ) Q }f 3 

HIS t) ?1 It lipofection reagent DOSPER (Boehringer mannheim) h $g S L ( 
10 6 cells/25/^l DOSPER) ^Mt?153\&g Lfc&, F£gIjtLLC-MK2/F7 ffltti: h ^ 
>^:7 3i^>3> (10 6 cells /well 12-well-plate) Jfil?*£^£ & ^MEM (40 
/zg/ml AraC, 7.5>ug/ml h U 7°^> > *^tf bfeo 

(0 6)„ 

±13© j: ^ t3 it f^^^tv AcdMT-nmmzntzmmmttwftiK mm^* 
zipZM^feo mm{stz&oizmmmm*mm$tiz>0k{* (pScvisvaf-gfp, 

pGEM/NP, pGEM/P, SVpGEM/L&PII^K: h7>^7x^ htS^ft) £JfcJ5B<**x 
(pSeV18V AF-GFP, pGEM/NP©2fi© ^ 5. F©^& l7>77xn 

n e> © mm £ *s a gfp^ jm jjs © is & *> x o << ;v 7 © ff^ & us l & 0 * © 

^fgWRNP^^^nfe^©^^-fe-h$rfflV\ F^$fflflgt3»Xbfe 
tetZ<DMY?f&mmfa(D&1fit)ifi&&$tltz (EI7)o <*£fc^ 77-^7'^^ 

c^t^k i5ja©^-r?©^r^-^©ff^^iis^tifeo iiif.©^?) 
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<D?mmmmizv7$7*#isa>i^ t%m±m*m%vtzo z(Dt%m±m*mm 
mm^mmizm^m^^, 3 B^izmu^titz^m±m^, 7mmmmt?$m 
mmmizmmzmimL, b >; 7y >#^^##ffiT-tr 3 nmmmLtzo ¥$&Mmm 

(ei 9 tisx s h u ry >##sT-e^iifc f mmmt^itmm^n 
tz^^j )i^m.^-tm^nxi^ z tmn^^t^^tzo £x±(Dzt*&t 

izmm ■znzztLtmh-frhte-otzo z<D&o\zmm ^ntzmm^ f > 

¥4 04 )\s*(D$-( Ii0.5xl0 7 ~lxl0 7 CIU/mlcD^HHZ&ofco 

F ^£cDNA#> ^ HHK £ tl tz bT U ;t > © $V All f £ #)s F|gija«© 
ig^^©^^ U total RNA^JSmtT^ F>M§7D-7tbt 

y— tf>^n^ bMrntift^tzo ^(DmmFmm.mmt^mu^titzO-( ji^it 
nm&T te&tm ^tifz^F Mfc^-m^iti $ti?. vmfc << )\> * a ± \z # 

&Lf^^Z£-hm%fr£ts:-Dtz(m 1 0 )«>£ ^('RT-PCR('ct DGFP©ilfE^(icDNA 

^N#^^^^U^;i/^RNP^B^X^'i'^^1#l&^bT^fe (Ell 4)o £ 
t>iZ s ^J)lX(D?tnmzmm&Olz%.Jfo~tZ>&^tiJ K*g-prIgG(antiF,antiHN)£ 

m^^tz^mmiz^^m^tztz^, 04 ^xco^y^u-ycDx^j zmmm 
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mhM(Dm&nfr<bte%z tfimz tetter) m 1 2 )^)i^-mmcD^.mt & 

<Total WAcDmtii, J— if >ru y YMtfx, 4octOTT-PCR> 

F^JMJ3SLLC-MK2/F7^^^ i^«LT 3 0 @ ©ig§i±if ^.QIAamp Viral 
RNAmini kit(QIAGEN)£ffll\ ?©7d h u-;WC|£ total RNAOjfittS^^^ 
o *if§^b7-total RNA (5 jug ) ^*^A7^ft Kfc^if 1 %&&7iJU — X>f 
^HdT^kSfj^gt ITiP?), ;t^a-A7D'j/r-f>^I (Amer sham Pharmacia 
*±)£fflt^Hybond-N+^ >7'^>lZ h7>X77 bfcoffr$b7cp< >Xv >te0.05M 
©NaOHTH^U 2 bfcSSCHi»?$ (Nacalai tesque) ^-fTv^^ >W 
:7 U ^>f -tf — ^> 3 >ii (Boehringrer Mannheim) T-SO^figx WW ~7 U #V -t? 
— >3>£fTofco ^if^S^-V (DIG) -dUTP(T;b* UfS^'14) £ffl^fc^> 
^77^f ADNAfif$v£(DIG DNA Labeling Kit, Boehringer mannheim)tz «fc D 
ffi b F % ^ iiHNiie ^ © -7° P — 7 ^iJP U T 1 6B# ^ ^ 7" U X ^ o 

^>7*7>§^llbt, T;i/7J 'J ^-^--tf^MirCDIGI/L^ 
(anti-digoxigenin-AP)£:S^£^ DIG ditection kit^ffl ^Xffiffi bfco ^© 

ffi£*x-r\ FjIIS^A^^^^^V A±ti#£b&i^ ^bj^A^&^tMEI 1 

0)o 

£ e^RT-PCRtC J; 19 M&Mt/f^T o fee RT-PCRteftiH b fc r> -f ;i/XRNA£ 
SUPERSCRIPTII Preamplification System(Gibco BRL)£ffllV ?©7Df3-jk 
Ht^first strand cDNA U LA PCR kit (TAKARA ver2.1)£fflOT#:© 

i^^ffTPCR^frofco 94°C/3#SJi£^ 94 o C/45#,55 o C/45#,72°C/90 

1 *M Z)l£LX30 -y-J ^7;i/£if 4ibT72 o Ci?1073f E gK^ 2 %T#n— 
^^T-lOOv/SO^mm^cffiJbTJi^-^^AXn T>f KI£€iU b 7c o MM 15-? 
h F^^gpjiizlf A b7cEGFP©fif!^(3ffl^fc-7°v ^ y- — (^forward 1 :5'- 
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atcagagacctgcgacaatgc (BE^US^ : 8 ) , reverse 1 : 5' -aagtcgtgctgcttcatgtgg 

iiforward 2 :5' -acaaccactacctgagcacccagtc (BB^'JII^ : 10) , reverse 2 
: 5' -gcctaacacatccagagatcg (BH^!J#^ : UK Mjtfe^ t H N3tf5^ 

i:©Hliforward3: 5' -acattcatgagtcagctcgc (BB^JS^ : 12) hreverse27" 
7^Y- (BE^J#-^ : 1 1) TJfTofco ^©*§JH. GFP©31fE^ttcDNA©«^(73|^ 
i:H«©F©^SPfi3[lc#ffi-racii: (EI11). ffecDjfcfe^toflttgfciiF^ 
S£H«"t?*3£i:&fllBbfc (813) 0 Ziffle ti^^^^SM^t^* 

§y ;i/X^«©l^#±r»&28,000rpm,30^P^3a^ £^ \y h 

CbfeiT\ lX10 9 HAU/mHC^^cfca{3l0fg#IRbfcPBS^#^^b> 

>*^tfPBSH«t t> 15#IHB5£*&3I^ 0.1%BSA£^t?PBS^MT*30#iiu#L3£ b 
, £ ^3|^MT200{£#§?bfc?/LF^ y ^D^-— M/Cf* (f236), £ fcteJ/CHN^y 
t7U—±)\,m& (Miura, N. et al., Exp. Cell Res. (1982) 141: 409-420) £ 
iTbt§Stti-e60^fflMJit^tfco *0&^U V r£PBS-e$;?£bT> 200{g 
#JR b fe^n o j KW? ^ X IgG?/i#:£^T bT [5] b < «fflttt!8T;60#IH£ 
Jfe^-erfco i^t^'J y h£PBS, Ma^7K©)liT^b^T®^, * 

b<D±iz4%<Dmmt>^-v^®mT2frm$k&\s&mz-&tz±, jem-i2ooexii m 

) ^ ; i/ / 1 — mM cd %.m -r & f * > ;i ^ « © hr u # > c $j * w i 3 d a £ ti t 
*;b^RNPi#3t^x/w ^mmm.^im\,x\^tz mi 4) D 
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[HWJ5] YK&mSeV^t (C££in vitrotf CD^fefflBS^CDSS^ 

o &Jgl8BSD7y h (SPF/VAF Crj: CD, It, 332g,~9 31 Charles River)^^^ 

ftmffi (5%^^Mmt5%^Mm, 10%DMS0£ltfr) DMEMf.1^ L x X7^Lt 
acSftiflLfc/VW >$gf*S (1.5U,^>x^^ >0.2mg N ^^ifia^T^^^ >0.2mg 
N y;i/3-^5mg, DNaseO.lrag/ml) £ftP;i, 32 0 CT" 5 #^t;:te#JflM$ LT15^M 

If, L T h « £ * S S *C tf ^ -f > ^* * iS§ & M L & » 32°C H T 1200rpm 

5^^5Si^ Lfcf£> $fflJJ&£B27 supplements^ bfc neural basal medium (GibcoBRL, 
Burlington, Ontario, Canada) IZ ftti&ffl 1, # U -d- D > (Becton Dickinson 
Labware, Bedford, MA, U.S.A. ) T 3 — =r > 7 £ tl tz ZT V — Y ± \Z 
lxl0 5 cells/dishif 37°C, 5 %C0 2 T^#*fro fee 

^©*lMfW^iiM« 5xl0 5 /well£5 HP|Jg#^^ F^SSeV^* 
-ZmmZ^ (moi=5), ^f,t:3HMtfco 1% ^7^7;i/rt^ 5 
% -V^ifiifi, 0.5% Triton-X&^ifH^*ftT? 5 #HgMT*a5£ U BlockAceO 
EPILH ) C T 2 H#fIS ^U^dr>^bT 500^(3 #fj £ n fc -V y h 

microtubule-associated protein 2 (MAP-2) (Boerhinger) IgG^ ^St: 1 B#fSj 
>T >^o.^<— ->a > Lfco PBS(-)T- 1 5^:3 0^^ 5%-¥^rJfll?S/PBS^100 

5)(IPBS(-)T 1 5^Si: 3 0$c#^> IfflSSt' Vectashield mounting medium 
(Vector Laboratories, Burlingame, U.S.A. )£ in x. N ^M^Sl^li (Nippon 
Bio-Rad MRC 1024, Japan) 7: 470-500-nm £fzlt 510-550-nm ©excitation 
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band-pass filter tetttttz Nikon Diaphot 300 mtLmWmrm?-2(D^^t 

m(DMft^£&2mm&(Dn%:mm*ft'?fzo ^©fgm, map2 m^nmrnmiz 

37°C, 5% C0 2 T tgmVfzo 

lE^t (015, Muscle), lEfrfc hff« (0 1 5 , Liver), IE 

ft hi^illfllfrt^W (015, Lung)^©t bJEnMmzVK&mSeV^?? 
-MIT (m.o.i=5). GFP^iM^ti^bfeo ^iTft^W^^T £ SfSlOO 
%©^A?»-T^±i^GFP?H'E^Ji*bTl^CI (115)„ 

vr>x^^#M«fflJiS^ U T-^-T^llt, F^MSeV^ 

^-«^t§Hi^Tofec £?\ C57BL (631^f) (Il50mg/kg £ 

^i'5-fluorouracil (5-FU,Wako Pure Chemical Industries) £ttJKf*tf± 
W(IP injection) U©#2 Alt J; i«^@fbfec Lympholyte-M 
( Cedar 1 ane ) £ ffl ^ ^jg 43 SBiS/fr tiot #MJ3& £ b o 3xl0 6 

¥*?->mm£fitzmM5R (B220), ?/iXy6G (Gr-1), #CLy-76 (TER- 
119), trCl (Thyl.2), J/CMac-l^^^^fe^ hi/ 7° h T \±V >l^t*-X (77 

-xv^y^t, y±u^±) ©^bfc&©£3xio 7 ^in^ 4°C(zt i b^sjiS 

MSiCctD, Lin + ©!fflJ3&£F&l^c^®£0iKL7c (Lin" JfflflS) (Erlich, S. 
et al., Blood 1999. 93 (1), 80-86) o Lin" «4xl0 5 |fflJ§St;:*j- U 2xl0 7 HAU/ml 
©SeV ^^jn^, m^lx.^^hSCF (lOOng/ml, BRL), ilfti h f IL-6 

(lOOU/ml ) * m x. o * tz 8xl0 5 © h - * ;i/ # ig IB S~ *f b T F & ft SeV 
4xl0 7 HAU/mK lxl0 6 ©*fflJ^(3^J" b5xl0 7 HAU/ml©GFP-SeV^APx. feo &*5> GFP-SeV 
SeVli^o. pUC 1 8/T7HVJRz . DNA( + 1 8 ) ( Genes Ce 1 1 s , 1 996 , 1 : 569-579 ) (D%\\ 
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iz mm- m& ( ri ) t mm ( R2 ) ^ r ± ji t ^ ( i g ) nm & n m u fcNot i mx- &pcr iz 

&*)mm£-&. lAUftllfco g£frl©?j}£(Genes Cells, 1996, 1 :569-579)tI 

m\ LLc-MK2ifflj3s^ d; t*% tii iffl^t GFP«e^ *^tt t> << )ix conmm & 

m\ a ^6D3»fe^*^tf ^ ^UliR bfcc GFP-SeV^^ bT48B#P e 1±£# b 

fciK WS j en^n2S¥^^(t, -oll{i7^3xiJ^U> (phycoerythrin 
) (PE) *R|«tJt-CD117 (c-kit, Pharmingen)£ 1 umKJSfc £ H2\ <b*>-m&ttmm 
£ bfco 3®PBSK:T^bfc^ 7D-t>f h ^—^ (EPICS Elite ESP; Coulter, 
Miami, FL)(z «fc SgPffi&ff o fc e 

^©ISJf^ M©primitive#*fflaS©^— *-Tfe^tnc-kitJ/tf*-e^> U 

Hie), t§*±^^©^'i4*i^©flti^«> h u 

e> ©m© v ^-rtnz j3i > t * ^t£© & s •> -r n^&M m $ tit v > & v m ^ 

[HJffi0!l 6 ] 7 v rflH^'N©'** 

h(F334/Du Crj, 6 Its Charles River )££JI:&ttfcfC 

Mt<fci5gstu '\m^nmm^m^.m.u (david kopf*±) sffl^-r^-f 

©JS-^^t -ofzo JS-^gfl&teinteraural lined: ^l/^-? (bregma) ^\5.2mm N 
■7 A^<fc t)^^^2.0mm, JM® £ t> 2.4mm ©££8i3 30G ©SS&fcKHamiltontt) 
•^20^1 (10 8 CIU) ttALL ^-^.i:J3^©_t:35<TO{3GFP©l«V^^Jl^|||g^ti 

7)o^?>t3, F^^sev^^^--rii^gPii©Mi?a©^^;i/^^M 
ua^±^TO^fe^»MJis^b^GFP^>^^K©^^^^^^^n^ 

^BWftffifta^^fi^j&ir^s^^n-r^ #8u&&iks> im©h^ stub 
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> m. mm, >^m, mm, i, mmcDmrn^^^tiiz^i^x^m^pn^m 

^£ft&#>ofco 

imt&m 7 ] YXmSeVf; Afr £©F-less<W ;ixn?(DMm 

<1> 

?$mMLlC-mi2mm^ «t t/F#gmLC-MK2*fflJja(LC-MK2/F7)^F^jaSeV^ >T ;i> * 

©HA assay© j^^bfe (El 1 8A) C <Ift £>©tgii±?f ^ftlfllMiil: 
gib, 2Big#^©H0P©ltl<r&©HA assay©^m^^bfe(Hl 8B) C 
_t£|3© rcj i±*fM3¥£: LTffl^fcPBS&afr-To Dilution (#f0 ©R^tt^-f 
;i/X?t©#M£«ato-f o »WI»^tfHA»tttf&ofc»m«(lane 11 

:fc«fc7J? lane 12) *«W»IPCSg?ll bT tgfi2B^©M^©HA assay^ff o fc 
(El 1 9C) 0 ^©iKH^ F^JiSeV'^'f ;i/^&iRie!bfcF^56S«BJ!aSfcttlBl6f3»* 
"C fcfcHAA* £ to £> "T n fii £ usa b T & ;u * < ii £ ft 
"T> H ©HAR§t4© £ ;i/ 7. fttfr #ygK3fete#& v ^©h¥!jH£L&o 
<2> 

f # ^ mbjs&-£ ±t *i £ ft fe #^^'14 £ ;v * M tc t> << )v x 3K =? -r & & iz 

^SeV^^QIAamp viral RNA mini kit(QIAGEN)H =fc t> II bfc total RNA&F3HS 

ii^ sfettF^^fla©^il±^©'^7-r;^^s*©RNA©v^■rft i feHN3te 

Wofe(Sl 0) o ^©HA[^t4-e^^ffi* s ^^M(C(iF^a^fV A^otl^S 

>J;tf->©:n>^D- r^^n D'f F WM b feHNM 6 £ l«f 3 iiSJtS b tz 
i>K ^no^ FMIibfeFMa^S«^SJn^^Sii&b^^ofc(|2I2 0 ) c £ 
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(DZ ^(iF-lessCDti" U ^ >ffl#££^ UF^S < X ;i/J* 
^t*Ut>^ ItM^n^C h#WJ3Lfco Fifi^SeVtiU :t>#^/j£-£^3 
^h{i-rr-(3^^ix*5^ (Leyer, S.et al., J Gen. Virol 79, 683-687 (1998) 

), ^m<Df^mitmm a w^sevtr u # > %mmx %z>zt &mtbx m h & t & 

-dTzo Z\(D&o &F-less bT V it > t'^MfSS^ 
SeV F^JIRNP^fetf U ;t £j^T-#3C Ji^Ul^o 

<3> 

V — A(DOSPER,Boehringer mannheim) Ut ^ ^^^15^Ph1-T >^r^^- ^> 

tr.^ij^V-Ai: b & V ^»^fc*^ < GFP|gij!« tmm ^tl^ofe© 
CMUA^-^^'J^V-Ai: ?g£r b fe^-^-ttGFP©^3Ei^ v ^ ftl©«i: *5 

^x%mm$titzo FimMMj&x&GmtmmmxftML, mmmzjK&bteu 
coizML, t %Mmmx\±m%mmm\^)Ki^^x, uu=.—ifimm$tizzk.ifi 
mm^ntz m2 i) 0 c©^^*^ N %i9Mmx-mwizmm£ntzmm£<Dte 

mmm 8 ] FHN^jisev^ ; ui?ht>4 )ix(Dnmm^o £ wmm 

FHN^^^SeV^V AcDNA (pSeV18 + / AFHN) ©fifSSii £ TpUC18/KS£EcoRIT^ 
fbLTpUC18/Eco£#||gU F«^©li^ F ^fr^MMte^CDmit^ F>£"£ 
©PbIcD^SH^'J^ (4866-8419) £^£-t>\ BsiwIgMi(cgtacg)-£?t^ L#fig bfco 
FHN^Jlg|3ji©ia^iJ$^->r>X-eStlf > b^^s EcoRl7^^^>h (4057bp) £ 
>f)\/fr h ®iR bTpUC18/KS©EcoRI^ ^ > h ^*£JH;LT#igl Lfco CI ©FHN 
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^JifM£^ t?KpnI/SphI 7 ^ ^ > b(14673bp)£^';HI]lKbT pSeV18 + © 
KpnI/Sphl37^/7^ > h hltMx y°^X^ K P SeV18VAFHN tm^flfzo 

-7?, GFP£*|AbfeFHN^fJlSeV cDNACDfll^te&CD £ -5 £ fr o fee pSeV18 + /A 
FHN A»^SalI/Xhol7 7 ^ > h ( 7842bp ) £ H] JR pGEMllZ(Proraega)(3 Z u =. 
->^U777 5. h* pGEMl 1 Z/SXdFHN t. bfcoFHN^gMut;:d2EGFP (Clontech) (73 
ATG-TAA (846 bp) ©j?^f'BsiwIglMu£f« bfcPCRMtj£BsiwIgf STOg'fb bT 
, pGEMllZ/SXdFHNcDFHN^ffl^te(73BsiwIgP^{3^1ISb}to f# 7°^ X ^ h*& 

pSeV18 4 /AFHN-d2GFP h bfco 

<fhn^m a &&mmi&(Dttm> 

^UHN©0RF£^at?:7^^b< > h £pCALNdlw (Arai h , iufB)©^- — ^ &SwaI gfl 
litlAL, r^X ^ KpCALNdLw/HNh bfeo 

LLC-MK2*fflgS pCALNdLw/F h pCALNdLw/HN £ |sj fi £ fc fct ft & 3 « Jt "C b , 
mammalian transfection kit (Stratagene) &fflV^07°n h n — ;M3#£oT?i 
e^HA&ffofco G418tf 3aBHjRl/fc^n=->^bfe, nhtitzmftM 
tt^D — >fcfc*ft-£ftCre DNA 1/ 3 > tf^- Mti&Mt %>m%X-7^J t> 4 JVX 
(Ade/Cre) (7§rf££>, Su§B) T»^b (moi=10), FilHNSfi ft<Z)CSH^ 3 BWto 
Jjg*PBS(-)t? 3 tU^bTH|lRb> »^^^^>^D >^££ffl^Tin;SeVF 
^J/CSeV HNgfiff©^ ^D— ^;HgGMcfc D*£{±lb£(EI2 2 ) Q 
<pGEM/FHN©«^> 

pC ALNdL w/F t. pC ALNdL w/HN $r^HiCfflV^feFi:HNy'-5'^^ > h £^tl^tipGEM4Z 
, PGEM3Z (Promegatt) £ * □ — — > ^ U pGEM4Z/F^pGEM3Z/HN£f#fco pGEM3Z/HN 
©T7rn^-^ — ^HN^^tf^^PvuII^T-^bbTf#6tlfe7^^^ > h 
* [1] UX b s pGEM4Z/F©F3te ? T ffi © Sac I - — ^ f ^ h "C* Wf b ¥^^b b fc SIMi 
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ntemmtftm-c g % z t &mw bfco 
fhnmi^ )ix(Dmmm (po) itummzn^tzo —oi±f %.mv ^ )ix<Dm 

&mm$£Mmm~Zmim%:fr^tzo FHNMIGFP^giiSeV cDNA (pSeV187AFHN-d2GFP 
) , pGEM/NP, pGEM/P, pGEM/L, pGEM/FHN£^ft^;fu 12/zg/10cm dish, 4//g/10cm 
dish, 2/ig/10cm dish, 4^g/10cm dish, 4/*g/10cm d i sh© fi it ~C b (K^ 
mm, 3ml/10cmdish), luM b^F^ISeV©^^^ ^a^^^-eLLC-MK2«(I 
3te^*$Abfco ?liSiF^A3Btr^tStfe^AraC(40^g/nil, SIGMA), h U > 
(7.5^g/ml,GIBC0)A<9©MEM^35|£U ^f>t:3BWlfco 51^*1X^2 
Bgti^itttii U pGEM/FHN©^n©^M©^^ £fME U GFPfgJS 

^©je^D-e^^^^^ff^^fitif-bfeo ^(omm. mmmmzvGMm^m 

bnLfzW;&teGY?$&MMMCDfcft <9 ifimmZtl, pGEM/FHN©^flD#&^*S-&fc*GFP 
«3BI*^>^;H(IBIlia*t?b*at9E$n«:A i ofe (02 3) O FHNSSffttSSI^KliSin 
f &ZtX^J)lXCD¥V*>&Bm i £fltzZt%:^rslsfzo — J3s RNP h7>77 

31 * s> 3 >©±§£r&F^« i: mmz?i<DYWf&mmE&"c t> 4 )ix ommzmv] Ltz 

(EI 2 4±) 0 

Ade/Cre£!^l& bT 6 ^fH^KiFHNS 3 ^§f^3I£nfc$fflJ^iCFHN^I <j7 -f 

»xm*m%>Lmm&-e%tzz t&mm>vtz (02 4T)o 

FHN & m GFP § $g Jj| f £ cDNA £> # #§ £ ft tz t? J )V X ft LLC-MK2 , LLC- 
MK2/F, LLC-MK2/HN, LLC-MK2/FHN(Z^ bT h V 7*/ >©$B2in©W*ft*CJ§# bfe 
c ig# 3 H^^GFPSe^SJMBlSClS** t) £fitl3b7c £ZZs LLC-MK2/FHN"C*©^ 
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^mizmm^n^z. t&mmzntzim 2 5 ) Q 

FHN^fl O -f ;i/X V J K 3 fes LLC-MK2/FHN«^ £ 0JK£ ftfc Jg# 

MS^lfcl, QIAarap Viral RNA mini kit (QIAGEN)T^ CD 7°u Yzi—)UZ 
fi£oTRNAJfttij&fT -otz 0 Z. ©RNA ^Superscript Prearapl if i cation System for 
first Strand Synthesis (GIBCO BRL)£ «fc Y) RT-PCRCD^ > T Is — h ^*ff V\ 
TAKARA Z-Taq(^Mjg) £ffi^TPCR£fTofc 0 F ^ A fc/H^fc 

o PCR^^ x'— « M»fe^i:GFP*e?©J(ia*-&t)-tN SfctiMStfe^h LMfedF 
©m^foi^^ffl^TfT o/r(MjilS^^GFP«lS^©«a^-^^-y- (M-GFP) JZOO 
T forward: 5' -atcagagacctgcgacaatgc/IB^J II : 1 3, reverse: 5' - 
aagtcgtgctgcttcatgtgg/IH^JS-^- : 1 4; MStfe^i: LIfe?©!M^t (M- 
DlCOV^Tii forward: 5' -gaaaaacttagggataaagtccc/SB^JS-^: 1 5, reverse: 
5' -gttatctccgggatggtgc/@B5«-^ : 16 MhGFP3tfc^£ 7°^ ^ 

\z m ^ fe *§£-{*RT^TT* FX.m £ FHN £ * KM *7 J )IX # lz ftfltfjfc^ > K 
#tfcffl«**lfco MfcL*fi^£:77-f x*— £ffl^fc»-&ti, FHNMIteGFP£^A,£: 

mfc<DV jx(d^>y trnta $ n> F^«®iti=riiHN«fe^£^A,£ -9- >r x-e 5 < 

& o fc M > K #tg£ $ ft fc o y y A«Bi£FHN^|fl bT^S^httW^iP^^ofe 
(02 6) 0 

FHN^«^^;i/X^F^«^F^«i:|sI«^^br, H@ 
ig«±?f£lH]lKU LLC-MK2, LLC-MK2/F, LLC-MK2/FHN^CD^HK&ff o fe e 

^^ttCtg^n (Kato, A. et al., Genes cells 1, 569-579 (1996)), flTJH 

Zti^m^^tlfz (Spiegel^ J. Virol 72, 5296-5302, 1998) 0 FHN^JI 
RNA^ yA^^^'f^xV^n- rtt Flfi (Dfr-eB&£tit=. t'Ut> £ s F 
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mmMJ&(D&m±mfcmm£ti*>2>z£ifi%z_t>ti2>o tzx\ fhnmi^^^x 

tz «fc o \Z FHN^tB *f J h> £ ^&RNA#s#:£ f #*| 0J5 U fc o 

50 ju 1 © DOSPER/500 ^ 1 /we 1 1 ) £ (D m& (D m MX FHNfgiMBS £ fe « HLLC-MK2 
«{:lIlfco ^©IS^, fiu^LfcF-less*£^©^hl^*«. DOSPER£?I-£L 
*C«MS£SJ* Lfe^(3(iGFP^«©J!£^ 19 ^n^^ti^\ HN-less©tf 'J ^ 

>©^T«^<m^^tt^<^ GFP^m^n^^ti^^ofeo FHN^sa 
jbwjst (^GFP^ii^ffljja^ii^ £ n tz tK<y << )i^-hmmm^ nis * s o & <r ^ #r#> 

-r^m^^^^^Wtts ^fcteMKSJBLT^U Spiegel 6 
fFlg^pS^ s £fzlZkSG-MznmmzmmirZ>fr%:m^2>Z.£tfr'g2>o 

immm 9 ] mi^' j arna^ ^ ^ — 
anu *feti»e^iiAKiii^ae^tt©«t^* i fe©*tfJfflia^*AU"r (rnph^ 
2. HN©«« K^-f >§su >Jtm<z>is*z7°$--%:%$mmzm 
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viz*— tfy^ * > y-Rsmte^.y^n-y* ^7ia (Dm^^miKmmmz 

^ ! y ^ >f > ^ £ * -®£H # pjfg £ & £ o 

c ans^si a u t ^ - yj a & &i?Fg e m&xmm <* nfc t: u # > tm^z n 

(Leyer^,J Gen. Virol 79,683-687, 1998) £fzs <i? * © Jfitfpf ^ >f ;i/^£-t? 
>^FIfif^a- NbLfc^* — fc*R^«*ftT^£(Spiegel£J. Virol 72, 
5296-5302, 1998) 0 £fcs FMS®70 S r U ^> >t?»8i*nfe^ASG-R<fe^ LTffr 
flllfflfla^^S^^ ^7 _y y ^ -f > ^T- § 5 tlX ^ § (Bitzer 

J.Virol. 71, 5481-5486, 1997) 0 |fF©l8^©^tt— aW^tt^^mi?*) t) „ 
iRW^^^^— ©JK^IlJJR^HIi^feSoSfcSpiegel t>li-fe>^ Fiati'a 
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&tA,£(D%kX\ T7^D^-^-T^tHcDNA, NP,P,L3il£^£*f A Lfz?°^ X 
h(3cfc t)IS#|J5fc£fT otl^^ T7^U^^— tf©«#&ttt, T7#lM^~t£3B 

<h L"C U 77>b°y>^ffl^tt^l)i) S N #nl§£>©l£ (Kato, A. et al., Genes 
cells 1, 569-579 (1996)) Xl&, U 7 7 > t°^> >ffl{5^{^ AraC^^T Ltffl ^ 

©fjfr C «f7ji < RNA* * y hT > VWm *)St©Ifi^btn-KLt*D, 
7 V 4 )V 7, ^rPsoral en-Long-Wave-UVS X t§I hti ^-7^^- 7trJ)l 
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V ^ U > h JIM m*M§l £ «fc § DNA ^ D X U > > y (3 «fc t> s DNA£ >tV A *3 
o r> ^ ;i/ ^ ©a ^ * IS* b > b ^ b # £ W3t a ^ © %M £ # ^ * ^ 

©mt3«fcs^^;i/^©^?S'fb©^i s A s is^i3*>?>t>n^h#^. £>fts (Tsung, k. 

et al., J Virol 70,165-171 (1996))o 

g vz:±i5i Rsmttm o^jix ©*§£\ nmmiz «t d -*6^t- & ^ #t? 

iiASRTfg^cfc&s UMf&omm, f 

4 )i x * tz itKM t> << )\y * ifi m%m t> -r ;i/ ^ tt ^ x mm \z mm &m t ^ — * % 
a > & © mm & &tt<D mm \z mm l t m tg* b * i 1 n « & s> & ^ 0 € © tz 

sm5o?it-*Mt^ii> v7—\s>k.mn-n (uv)©«*tftaru y^ 

^-T^^^x©^rS<b©^^^Htbfco 
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— ^SHTpGEM-lucir^^ ^ K,Hz>^^ )IX * J A \Z «fc §T7# U * ^~ 

ms&(D®miz£-DXft-?fzo o^iix ^-yy i*iz «tsT7^»;^ ^~ 

;i/^NP N P. LgBSSgSff 3pGEM/NP, pGEM/P, pGEM/L^v^ * F h |s!B$t3«l- 

»^i?»nfe, bfrU T7*U ^ — IfrSttfis V7l/>»0, 0.3, I /a 
g/mmizmh*^-?, lO/zg/ml-eii 10t>©1 ggt:«il>lt^feo (02 8) 

o 

Tf©MitT?t±T7^U^"7— HfM^^©»»ttM,^tLJ&*»ofeo <3©£:^ 0.3# 
g/mb 3 0MIJ(O^I±> T7^'J p< v-^tSI4t3^^#^-r N 
1000#CD1K$T?«4> ^* s T-$feo (029) 

mmcDZ-l *-l3&l¥bTmoi=2 #-T»moi=0.002) "M^b 

7c ^ ^ ©24B$P^©CPEte;, *M31© ^ ^ £moi=2-»|£: ©^tl 
'»£>&#>o£ (HI3 0) o 

ofco 6well© v-^r ^n^lx- h(3LLC-MK2«?r3xl0 5 |fflJ5S/well-e^t, 

b 7c^, PLWUVMSSu © ^ -Y # -g^T»6xl0 5 pf u/100/^ l^&^cfcd^y^ 
-T^;i/X£#IRU PBS^^©mt3^^id:feo lB^©^!^ 100 
/^©OPTI-MEMtzr^ ^ H\ pGEM-NP, P, L, ^ bTcDNA^^tl^tll, 0.5, 1 
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, 4jug%1]n3-fz&(Dlz^ Superfect (QIAGEN) £10//liD*^ 1 5 m I 

tzW: lml ©OPT I -MEM (GIBCO) (Rif. AraC£^t?) ?t<to7L, Wt'mJBLfco 

h7>77x^y 3 >f 2, 3, 4 HgtdijfflflS&leUKU 3s<im 300^1/well 
©PBS^iSMLfco &§l^lOfg, 100fg#|RL^«^ftlOO 

1 & §*s^io b s ©a* mmw iz&mz 4 fiair otj^t l & ( ixio 5 , ixio 4 , ixio 3 w 

(Stl)o lxl0 5 W^^fibfelSlipl©-5 t>s HArS'ffi^feofc^P^- 
j±U 10 4 ^(i+^. lO^fctS^hf&^T, f?flffi£©3W (Reconstitute Score) 
(0 3 l)o Ht^tt«l©®Do 
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iZttmisX, M£ Lfc&©*^& < &oT^fc (132)o 

•7 n r »7 ^rS'fb -T « £ £ £ «fc t> > T7tf ^ v — tf rSttf- ii 
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(El 3 l)o |s]B#(3s F7>X7x^y3>i{;lofe7^y^7^^^©N 
5pfu/10 5 cellsW±-£f£&fro£:o tot, %£f qjfgft y ? i/~T t> 4 
;i/X©^g(i0.005%UT(3^X. htltzo 

immm 1 1] ya-F^^7t>^^Y;w©M 

<1> VSV-G 5tfs^Mtl$B5l^^il^^^^^ 0 -«©-f^ 
VSV-G «fE^MtJ««Pfm4^*LT^^^to, Cre U zi > tf i— \z (3 J; t) 
VSV-G«fE^M^* s SI#^^^n§ct ^ISIt^nfcr^^ ^ KpCALNdLG(Arai T. 
£> J. Virology 72 (1998) plll5-1121) LLC-MK2 «Tr©^t/£2SAt*© 

fttti^'n-ofzo LLC-MK2 M-x©:?'^;^ F©#A(^ 'J > $ # >^> C A & ( 
CalPhosTMMammalianTransfectionKit. ^o — >^>y^t±M) IzX^O, ffitt^ — 

10 cm 7U — b 60%I3 >^;i/ai> h fe4f Ifc LLC-MK2 TO^IO 

g©:T^y^ K pCALNdLG £a»A^ 10 ml © MEM-FCS10% t^MlZXs 37°C© 5 % 
C0 2 ^ >^ri^-^-^T24f^F^ig#bfco 24H#P£&l;:*fflfl&£|$iJ#U 10 ml© 
mm\Zf&m'ik, 10 cm ->^ — U 5*££:ffi^ 5 ml 2 ml 0.5 ml 2%L\Z 

G418(GIBC0-BRL*±M) 1200 //g/ml 10 ml © MEM-FCS10%^Jfttrtg# 

2B^{'tg±«^b^^^, uummmi^ «is^©^#Aifc©3iiR£: 

^£ffli^T 2 8tt^r[H]lRbfeo #^n — >&10 cm 7°V— bX^>7 biz 

§^D->l;o^t, Cre U z? > t — -tr^^tfll^^^T^V >>-r 
AxCANCre£fSI£^ JrC VSV-G ^ y y n -J-Jltflfa&m^T, VSV-G (D%M^\XT 

^n->li 6 cm yt-K:t, n>y;i/x.> h $t-4f^tf;I, TtV 



WO 00/70070 



PCT/JPOO/03195 



-57- 

AxCANCre (_tg2) ta D M0I=10T^^ 3 Bmmm 

bfco H^««ig*±-/»^mDI^V^fc^, PBSHfjMT^f U 0.05% h'J7-> 
0.02% EDTA(:n^>i/T^ >4S£gO£at?PBS|ffjM 0.5 ml£j][];L, 37 
°C, 5&m4 >^r^^- ^tz J; t) — J; SiWLfco ilBlli3 ml 

PBS*lM^i§|^ 1,500 x gT* 5 ^jS'fr U 7c 0 f#^>tlfe«(± 

$^>H2ml PBS|i®rt(3SJg^S^ 1,500 x gT> 5 frmm>bfrM t% d ^ (I £ 

f^o *to/r«!iioo /zl © mmmmm (ripa ^*^^t- n ^-u>^- 
vww m±m) iz&vmm^ imffl^iei db->ifcH xio 5 m 

) Sffl^t^x^^>7D >y h^rff ofeo IBKgMi£SDS-^ijT^ V JIT ^ K 
^;i/«m*»Jffl-9->^;i/^^^T- C6mM hU^-iSl (pH6.8), 2% SDS, 
10% ^"'J-fen— ;u N 5% 2-*)li3-?°b^# ;—)lfr<bteZ>mffi^ l^mM 
9 5 °C 5 ^PfM^«mr;1ciijffl^*4^#t bfeo §«*4£ SDS-^'J7^'J^ 

t ^ h"^;i/ 10/20. ig-fb^tM) fcfflw SMi*l&^«t tj^fflib 

s ^■$ftfciaft*'feU , 7>f 7D«j/ bgl:«fcl) ( Immobilon-P 

TransferMembranes, Millipore *±M) (Z|g^ b/co Ic^teu 10 0% - 

in:2o#\ 7kiz-mmm{,fzmm^i$mL, imA/cm 2 »iffT 

40mlO7*D^> ?mm (7n-^x-^ x SEPttSD ft? 
lB#r B ^M^#7c^s PBS»lt-Mifb/:o 

H^$s^J|I^ cfct^ 1 0 % r P y > ^ M4t t? PBS 1/1 0 0 0C 

#f?bfeia VSV-G Inf* (^n-> P4D4, ^v*tgi) 5mUlf--;^^ 

ilE?l$2I4 0 ml ©PBS-0.1%Tween2 0i:5^FlilU #t 
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mmwm& j^ifi o o / 0 7n>^>^gt^t?PBs mmmx 1/25001: 

# *R U tz ^ - rfr * is ¥ - M f II £ ft fc fit ^ £ X I g GJ/tft (anti- 
mouse immunoglobulin , Amersham £±§!0 5 m 1 If — — y tflz. Aft> %/ — )\; 

SMft. WIS 2SPB S-0. 1 %Twe e n 2 0C 5^IiU i$fc# 
Ufc&> PBSliii:5^FliiU ^fbfco 
ISt^S (ECL Western blotting detection reagents, Amersham ttS*) CctD 

3(c^-r o 3 ^n->T\ AxCANCre^^^MW* VSV-G ©3BM#tfcfcB£ft>VSV-G 
V-mm^n-oTz (EI3 4)o LLCG-Lra±, VSV-G M^lia»^MB# 

&mmztfifc£<DRjfo&&mm£ti. vsv-g # w^H#«sa®£2gg!£ft£ 

^ £:7»fl£ftfco 

s ±IBf«W3H3«©GFP^fE^£^&F ^ft>^^^J^^ffll\ GFPM 

fE^©ieJisjgiitciii^feo ^©$sipl ere v^>\f-f-—a^mmm^T^ 

J ^^^^AxCANCre U^^LLCG-LlTiis F ^^^-b ;i/X©^ 

f&i±*i*.?\ vsv-G^i^2i^^^fe«^(i, ^WizGFP^w©±iija^if, 

#>£ftfco ?(D±M<D 1 / 5 iblZ^ fffc&VSV-G Sg|^31^^fc«(Z 

©±^Ttt^e^*A^J;^GFP^Mj}S©^n*^feA ) tifco 
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(dco, G¥?mmmM<DmM±m®%ntefr-otzo u±(Dmmfrt>, vsv-g m%m 
mammz.tpj jix&mm-tzz ttmsbbti.m-G £<d^^- y$j?°(dy 

VSV-G 5a{S-?©fgi!M©I$W£i|-<££:#\ AxCANCre ®^^S (M0I=O N 1. 
2 5, 2.5, 5, 10) £^x., -St©Figgf^^bfe^yAStt5'> 
7°-fe>^-f <W 7 BSfr?> 8 B@©j2?f£[I|i&U £ 

VSV-G St^it^ H5l«f^©$fflJ^{r^^^-y-, 5B@©GFP©|gJlbT^^«ffi 

m%tt<&Ltztz?>, moi=o -ett^-r;i/x©m^* s ^:<f^fe^n-r\ moi=io©^ 

(i3 5)o £tz, mmmzv-f jixm$im*m^tz 

8B§*««t^fe (i3 6)o ^^^^^fffi©^^^, vsv-g mmm © 

1 Of^-rolM^ic^L^^-Y^XM^^PL, ^&^5BB©GFP© 
mMmM^mz-ZZ £lz& ^^;i/Xrt^©«^©^*4^ (CIU) 

fee ^(D^m, mn<yj )uxm£.m& 5 x 10 5 ciu/mi-e$.ofc 0 

VSVJ/Cf*(3 «fc 

VSV-G W^ffl^Tfff)tlfeF l^fmife^^A^n^a-h^ 

^ r-fe>^>r ^mjcvsv-g ^>/^i^tt§^i:ibt, tfcvsv 

ffc&^U ifit3 0^ift, VSV-G ^il^3ElUT^^^LLCG-Ll IfflflSd 
50@©«f5^a»Afg^GFP^il$fflJ^©%te-tr|||^fe o ^©MJH, jftVSV 

7; 2>&^t%^>¥4 jix^temmm^&^ti'tefr-itz (03 7)0 z.cdz\ 



WO 00/70070 



PCT/JPOO/03195 



- 60- 

<5> ^a-F^^t>y^^^tf f x&my; 2±%mtz>z.t(Dmm> 
^ovsv-g m&^mmmm^mmLtziyjjvxtf ¥ ^mx^^zt^, mm 

K^^f7-b>^^^;^ ©ff M 

F*3«fct5 HN Ife?^Ufe^yA&Wt5t>^^>f^* VSV-G«1£ 
^MJ§SLLCG-LH3^£-y\ VSV-G ^ite^ f £ K * <i f V j © 

m^LfimbtlZfrZ, ±lBHSS^J{*SB«4©GFPjlfE^^^t?F N HN&SfcSHrV^'f 

*<D&m. vsv-g ^liua^fiwc <^ jix&mm-rz z tm%&<btis vsv-g t 

)o ^^;i/^^ffi©pj^tt, vsv-g «§3ia9©«mat> i o^-r-o©rea«jt=#3Rbfc 
•>-f u «RifeSfc5Be©GFPcD«3s«iijia&»ita^i:^«fc *k ^-r^ 

^rt^©«^©^*i^^ (ciu) ^ik&tzo ^(D^m, mmvj jixmrnmiz 
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1 x 10 6 CIU/ml-efcofc 

o 

^tUVSV-G 51^^«T±i5Bbfe^-r;i/^# F:fc«fct5 HN ^S^^^I 
temZtltufritzZhfrb, WllR.&M-XZ$>ZZtififen£tltz (03 9 

)o 

LLC-MK2 £fflJ§S£ 5xl0 6 cells/dish T100 mm ^ h 'J nullify 24 B^tgHlg 
, M£^i;&^MEMigit!} T- 1 ®i5fei£Lfc&, 3 //g/ml 0V7b>}iMfii 
^ (365nm) t? 5 ^ffllbfe T7 RNA # U * ^-H&mMlrZ V n > \f.±> 
h7^y-7i)^f;M (Fuerst, T.R. et al., Proc. Natl. Acad. Sci. USA 83, 
8122-8126 1986)(vTF7-3){C^ST 1 B^IMiffe&'&fc (moi=2) (moi=2~3, U 
mz\± moi=2 ibm^t>tiZ>)o «^ JfiliS&^S&^MEMJgJfeT? 2 E^bfe 
^ 7^*^ KpSeV18 + /AF-GFP, pGEM/NP, pGEM/P, &t>"pGEM/L(Kato, A. etal., 
Genes cells 1, 569-579(1996)) &Zti?ti I2jug, 4//g, 2^g, StJ? 4/zg/dish 
(DMit-d Opt i -MEMlgitii ( G I BCO ) fc!K8SU SuperFect transfection reagent (1 
AgDNA/5//l ©SuperFect, QIAGEN)£Aft, 15«f^ 3% 

FBS£^t? Opti-MEMJgflb 3 ml CAtifc DNA-SuperFect ^-&$r£*Blfl&fc:$8;bD LT 

i/>^-D-77t;77y^F 40//g/ml (AraC, Sigma) £^t?MEMl£t&T 70 

siu:. ztit>(Dmm£±m%miUL, ^n^n po-d3 -9->7;i/£: tfeo po- 

d3 (D^W h§ Opti-MEM^fJfeK:SR»b}fe (10 7 eel ls/ml )o 8&*£liftfl¥£ 3 ®^ 
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DIUT lipofection reagent DOSPER (Boehringer mannheim) t MS b ( 10 6 
cells/25/zl DOSPERJgST 15 «f Ifefl Y%M LLC-MK2/F7 fflf&mz h 
7>X7i^/y3>(10 6 cells/well 24-well-plate) U ifilvf * V^MEMJgJfe 

(40//g/ml AraC, 7.5//g/m h 'J 7 v > £^£f )-£*£* bfco tg#^ 3 B@*3«fcV 
7 BB£±?S£[e]iKU %ti*ti Pl-d3 Pl-d7f-> £ Lfeo 

^°7>X^ N:i>^n-7777 5. H pGEM/FHN ^4//g/dishiB^.feW^i*^ ± 

, mnmm-v 2m&c& u yh^»/9-D-77t777y^F 40 

/zg/ml ( AraC, Sigma) h 'J7i^> 7.5//g/ml fe^^MEMi^ife T« 48 ftRJgX 
bfc o tg«Ji?i^^0l^^> M^^t^V^ MEMJgtfe(40/zg/ml AraC, 7.5 ug/m h 
>;^>>*^tf)K:!H»^tLfclOO mm UHE 1 tftfrcD F %3g LLC-MK2/F7 Iffl 

mmmm 5 mi ^iill jg§t48B$ng^ zn^(Dmmt±m^:mui^ *ti 

?tl P0-d4 tJ->-7°;Vh bfeo P0-d4 6D^b«7 b £ Opti-MEMJ&ii ICJSSL (2x 
10 7 cells/ml), ^|gife^§ 3 HliD^bT F ^il LLC-MK2/F7 *fflflSt*fzMjg(2 
xl0 6 cel ls/well 24-well-plate) b ifii^&^£&^MEMJgJt&(40//g/ml AraC, 7.5 
Ug/m b U^>>*^tf)"C^«bfco 3 0Bi5cfcV 7 B B£±i»£lI|iK 

*tl*ft Pl-d3 *3J;V Vl-dlV bfco irb^cDfeto, M^frfr-fs 
x>^n-7777^ b"©<?*£«]U ±3B©tifc*S$£££< Ir] b 

<GFP^ig«©7J ry > h £ J; £CIU©illJ£(GFP-CIU)> 

LLC-MK2 /IfflSS^ 2xl0 5 eel ls/well -£12well-platef;:3f§, 24 JfiL 
fS&^fcl^ MEMtgift t? 1 tUift^bfe^L ±|B©^>r;KP0-d3*fettP0-d4 
, Pl-d3 i5«tV Pl-d7)£ N PIt4«* s 10cm 2 ^tlO—100ffl©ia©ftK:«ca £ a 
ClLitffrJRU lOO/zl/wellT-S^^-a-fco 15#&]fil?f & b MEM^fflbS 1 

mi/weii totLtzo $ibiz24 mmmmw:. mm^m^mmmr^mmi^ G¥?mm 
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<CIU(Cell-Infected Unit)iUJ^> 
LLC-MK2 2xl0 5 cells/dish T*12well -plate izm^, 24 mm%m'&, 

j&a^^s^^ mntgm i SMtfet, ±§B-f->r;i/ (^ns^ 

^ ^-^SeV/AF-GFPiil^t-) & 100/zl/well"CJS&SS Ufco 15^, M£^g; 
MEMJgtfe& lml /well *P;L, £ h (324 R$R9J@# bfco Jg*&> PBS(-)T5 3 HI 

-feh>£ lml/well AD x. it *> £ flfc DRfc ^ ffVfSii^tfe (*SjlO#~15#£M;K 
g)o PBS(-)T- 100 fgjftSRLfc^-tf-^J; DM^ftfcirCSeVtf'j Z U-± 
(DN-l)fc 300^1/well iPx, 37°Ct:45^P H 1-f >^^^- h bfeft, PBS(-)T~ 3® 
PBS(-)Tf 200 te#|R Lfcta^lT-^IgGCH+D^^^f^-^^^ 
(AlexaTM568:Molecular ProbesttSSO* 300//l/well AOx^ 37°CT45^ra^ >^ 
j-^— hbfeo PBS(-)Tr 3 08fc?tLfc^ ^^II0^T(Emission:56Onm , 
Absorption:645nm^^;u^- : ^ -f S8MIS&«*E bfe (El 4 

0)o 

mmtl,X±mV->y°^ (SeV/AF-GFP) & 100/zl/wein?J®SfeL15#^ JfiLft 
MEM£lml/well »P^> ^^(324 B^tfH^ W^©tRf^&ff 
M£M^0itT(Emission:36Onm , Absorption:470nm7 - : ■7>f 

«! ) -e gfp mmmrn & mm u fe 0 

ji&y^— T<^^;i/^(vTF7-3)cDPLWUV(Psoralen and Long-Wave UV Light)#L 

LLC-MK2 MM* 5xl0 6 cells/dish T:100 mm ^ h UM^Sf^ 24 mW&W& 
. Jfitf»£^£fc^ MEMigiifc t? 1 i^jfbfe^ 0.3~3 /ig/ml ©V7U>i:g 
M^li (365nm) tf 2~20 ^PMLfe T7 RNA # U ^ -5— tf ^%Mt 3 U 
=r>t"^-> h>7^^ — (vTF7-3) (Fuerst, T.R. et al., 
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Proc. Natl. Acad. Sci. USA 83, 8122-8126(1986) £^ ST? 1 B# Pal f§ l£ £ * 
(moi=2) (moi=2~3, moi=2 ti*m^ h ti& )«, 8BJ&&JfiL?i$&#£fc^ MEM 

JgJfet? 2 miJfc&Lfc^ -7°^X^ KpSeV18VAF-GFP, pGEM/NP , pGEM/P, 
pGEM/L(Kato, A. et al., Genes cells 1, 569-579(1996)), ZZtl^ft IZjmg, 4 
Ug, 2/ug, RXf 4//g/dish ©SJ±T Opti-MEMJg%(GIBCO) K!H!»U SuperFect 
transfect ion reagent (l//g DNA/5/zl ©SuperFect, QIAGEN)&Atu 15 
^HKIB^s mmmz 3%FBS£^&0pti-MEMlgit!l 3 ml IzXtltz DNA-SuperFect 

'M&w&mMizmnLxmmvtzo 3 mmmmm, mm&, mem 

mm T? 2 ^ h > /? -D- 7 7 tV 7 7 7 y K 40 //g/ml ( AraC, 

Sigma) MEMJgffll T? 48 ^Jg#Lfco 100 mm ^ h Ui©«) 1/20 *1U© 

( vTF7-3 ) © ^ rS © tfej£ (3 ii r ^ - * jf^jgg «fc § ^ ^ * _ © $j ^ ( ^ # ^ ^ ^ , 

^M||7D^-jb, p291-296, 1995)£fT-3fco 

h7>7 7x^^a>tffl[l]Wi^30|t*gU V^b>hUV 
^B^P H 1©^lt^fTofco ^PLWUVM£*T ofe-7^^-T^^;i/^ (vTF7-3) * 
-tr>^^^^^XS«^©^$r^f 5 ]-bfco ©73 & (±13 

) £B»U J^T©^JllT^Tofeo 6 well© v^f ^n71/- M~ LLC-MK2M£ 
5xl0 5 ,«/well^ fi, l«lS#Lfe^ (lxlO 6 «/we incite LT 
{S^), PLWUWIfu©^ -Y ^— t&l*-e 2x 10 6 pfu/lOO/zl 13 y^>^. 

T^;i/;*(vTF7-3)£#$?u PBS^^©MM^£-tf fc Q li^ra©^^ 

50^1 © 0pti-MEM^tt!l(GIBC0)t3^^X ^ h\ pGEM/NP , pGEM/P, WpGEM/L, ^ 
LTNIMSeV cDNA (pSeV18 + b( + )) (Hasan, M. K. et al., J. General Virology 
78: 2813-2820, 1997) & * ti ? tl 1, 0.5, 1, 4 ju g £ tU X. fz & © IZ „ 
SuperFect(QIAGEN)£ 10/zl #0;^ ^T157>^Sbfe^ 1 ml© 0pti-MEM(40 
Ag/ml © AraC £^tr) ££nx., *fflJiSt3»Jl Ufeo h^>X7 ^?->3 3 B 
@£$fflj?§£[I]]KU m>M£, 100,6* l/well©PBS«^L£:o ^ ©!HM7$£10{£, 
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lOOfg, 1000f^#|Rbfe«v§M 100^1 §^*»f^ 10 B@©f§*iyfltC##fR 3 
ifoRUbfeo (lxlO 5 , lxlO 4 , lxlO 3 «&^tl^*UH$Oo 3 B^ISIP/tP 

^rt^nnKi. ha Knicfc t) jiznto&UDGte&m^rco ixio 5 «£js 

HXbfelSlfl©? HA tSt£#$>o&S»B£— j£u 10 4 -Cfcfc+jSU 10 3 -etiW^fc 

H»|J 1 2*^1 3©ISm^[2I4 0-4 3, *5<t7Jf^2 ^^fo o:>^n — 
^i^r^^ 5: K^*fflJteSJB©J(ia^^t)^l3«tSSeV/AF-GFP©S*j^*a|scD|fla 
±* s flti8^nfco PO (IS^bu) ©d3~d4 (3H@~4B@) C^^T, ^LV^afc 
StfB&fcitfc (04 l)o i2flt h7>X7x^<>a>t3 Bg©*fflJ§S£#i 

frofc (301) C^^f,, uC^^IMff^lfe (^2)o 
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<LacZ *&?&^if F SeV — cDNA 

H»'JlS2tt© P SeV187AF ©NP 3tfs J ?±^^#ffi-T 3 Not I Wm&tiLfc 
LacZ cDNA (pSeV( + 18:LacZ)/ AF) &mm-tZtz&> PCR t«fct) 

LacZ Jte^CDiiffi^ff ofeo LacZ 6 ©{£t£ (Hausmann, S et al., RNA 

2, 1033-1045 (1996)) £&fc>4J\ 5' *#J(3tt NotI «J»fgP{flr*^# bfer^>f 
v'— (5'-GC6CGGCCGCCGTACGGTG6CAACCATGTCGTTTACTTTGACCAA-3VBB^J#-^: 1 7 
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;i/ ( S ) £ it # b , NotI iff gtf & & ft ■# b & 7" ^ -f V - (5' - 
GCGCGGCCGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGCGTACGCTATTACTTCTGACACCAGACC 
AACTGGTA-3' /ffiyiJS^ : 18)§ffll\ 77X;F pCMV-/? ( £ D - > ^ y ^ }± 
$0 £§13^ bTPCRSJfr£*ro£o pCMV-/? 50ng, 200 //MdNTP 

(7 7;i/-7i/7/H^f^ttlX 100 pM 77^7- Vent #'J^7- tf (-^ 

94°C 30 #> 50 °C 1 fl\ 72 °C 2 ^CDS/iSMS-iM ^;i/25@-eff o 
ftHeT^P— ^^;i/«Stac»T*i&^ 3.2 3rD^-;*©»rtf-£tfJ!?tfcJU *ss^ 
& N NotI T?30»rb, pSeV18+/AF Not I W Wf Jt i: 7 -Y ^ - is a > b T 
pSeV( + 18:LacZ)/AF £f#7c 0 

LLC-MK2 5xl0 6 cells/dish T100 mm ^ h >Jl{li§> 24 E^Wgjtii: 

> Jfo$*&^Sfc^ MEM -e 1 m^bfc^ 3 //g/ml OV7b>i:S?RS^«S 
(365nm) T- 5 ^F^Mbfe T7 RNA # U ^ ^— If ££8Jj|-r3 U 3 > If ^ > h V 5 
*/- ~7t?4 ;P^(vTF7-3) (Fuerst, T.R. etal., Proc. Natl. Acad. Sci. USA 83, 
8122-8126(1986)^^^ 1 ^pH^^^fc (moi=2) (moi=2~3^?ifi{3(i moi=2 
#ffl^£ft<5)o MEM -e 2 IeIJ5fe^bfc«s LacZ F & 

2jM-fe>#W •W;!'*'*** — cDNA (pSeV ( + 18:LacZ) AF), pGEM/NP , pGEM/P, 
^7>*pGEM/L(Kato, A. et al., Genes Cells 1, 569-579(1996)), %%tl?tl 12 
jug, 4^g, 2/zg, 4^g/dish :fc <fctf^ >^D -7°-?? X * K pGEM/FHN £4,u 
g/dishjjpx., Opti-MEM(GIBCO) tlllb^ SuperFect transfection reagent (1 
AtgDNA/5/zl ©SuperFect, QIAGEN)£A*U MUX 15 #fg;&B^ «,3*#J^ 3% 
FBS^^a tfOpti-MEM 3 ml IZXtifz DNA-SuperFect m&VO&Bti&teMflQlsXtgm 

b^o 3 mmmmw:, mm*, M£^£&<^ mem -c 2 tu^tu ^>f->>/? 

-»-77t/77/^F 40 //g/ml (AraC, Sigma) h h U^ % >> 7.5/zg/ml 

t?MEMT 24 jmmmmvtzo mm±m^m^m^s Mm&^&te^ mmMwv 
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g/ml AraC, 7.5/zg/m h VT^>^ts) Izmm^tifzlOO mm i b V M 1 fofr 
© F %M LLC-MK2/F7 MM^MWl 5 ml £fijBbfco £ £ t-ig#48B#^^s utl 
£>GD*HIflS£;±?i&leliKU -eft -^n P0-d3 -9->r;i/h Lfco P0-d3 <£>^.U y h £ 
Opti-MEMtgife tBSl (2xl0 7 cells/ml), 3 IDIiDMbT 

lipofection reagent DOSPER (Boehringer mannheim) b(10 6 cells/25/zl 

D0SPER)^Mt* 15 MIILfe^, FfgJJt LLC-MK2/F7 «ffi:l7>^7i^ 
^>3>(10 6 cells/well 24-well-plate) &MMEMJ^ttil(40//g/ml 
AraC, 7.5,ug/m h U ^>>*^tf )T?^#bfco ig#^7 0 B £±$&&IUIK U 
Pl-d7+T > £ Lfz 0 $ £ £±ift:£*&12-well-plate(;ritOfcF$8Bi LLC- 
MK2/F7«**t~ 37 °C 1 B3R9j£3fe&. MEMtgJtfe Jg«rC — BiftJtbfc^ JfllrS^^ 
£&l^MEMtg:t|tl(40,t/g/ml AraC, 7.5/^g/m h 'J^»*ttf)TfStbfeo 
7 HgClf &HUKU P2-d71t>r;Ui:bfe 0 £ 5> (C±vf^«^ 6 -well -plate 
izm^tctfttt LLC-MK2/F7 *fflflS»(3 37 °C 1 BSRfllRSfegL MEMJgife JgJfe-C— ®8fc 
?tbfc^ jfofc£^*&^MEMJgife(7.5,£zg/m h U 7°> > *^tf )T*Jg# bfco Jg 
»^7 BB£±$*£|§]JKU P3-d7tf">r;i/^ bfeo £ £ £±i»:£*&10 cm plate 
£Jf^£F$B5i LLC-MK2/F7$fflM*(3 37 °C 1 H3lfflfl&3R^ MEMigftfe fiSflfctf — EI«5t 
rtbfc^L jfo»£#£&^MEMt£t{&(40/zg/ml AraC, 7.5/zg/m hiJ7i/>Sttf) 
-£J£i£bfc 0 Jg*&7 H@C±i £HJlRU P 4 -d7^> 7°Jl £ Lfzo 
<LacZmMMm(DJj f? y h \Z <fc §CIU©$iJ^(LacZ-CIU)> 

LLC-MK2 *fflflg£ 2.5X10 6 cells/wellT6 well-plated W 24 B#5gt£#^ 
Jfo?«£^;£&^ MEMtgift -e 1 0&^bfc^ P3-d7©l/10#|Rm^J*MEM^-tfef 
fSU 37°ClB$r^^s MEM^%T—tH]^f b> 10%ifllrf ^^tfMEMtgtlH 1.5 
ml &«bfco 37°CT- 3 Bi£#gL *fflJ§&£/?-Gal m&*vb (^>t*hn^x 
>*±) ta^fibfec 3@©^©^^EI4 4l:^t. LacZ^Ht4«^ 
^riS(X.fe^> ^TtL^tl^T^ P3-d7it>r;K3*5VAT 1 x 10 6 ClU/ml ©»>-r 
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mm 

< SeVy y A cDNA©#§H > 

-b>^"-r ^-T (SeV) ^;R>rVAcDNA, pSeV( + ) (Kato, A. et al., Genes 
to Cells 1: 569-579, 1996)©cDNAC:§r tzte Not I h ^^31fs^ ^ — 
h^>^^^i:ATG^iR^^y±;i/©^{3ziAbfeo 2»A#&£: UTi^iT, El 4 
5(k)(D£olzpSeV( + )%Sph l/Sal l^mit Lfeif^ (2645bp), C7a raf^bbfc 
IffM- (3246bp), ^t5C7a RIT^b LfeWrM* (5146bp) $?ti?ti7^D- 

X«Mf7}(ifet:^^ I£^-T3M> K£t;0D ftb, QIAEXII Gel Extraction Syste 
m (QIAGEN*±M) • #iti^ bfco Sph l/Sal IX'ffiik bfc»r>t(£LITMUS38 (NE 

W ENGLAND BI0LABSM), C7a I^^ft Lfzmfrt Cla l/Eco Rra^b bfcWrMii 
pBluescriptll KS+ (STRATAGENEttM) tC^>T V— 3 > b, it^^n-n>^ 
bfeo M>\^XNot I+M h ©ziAJ-fiQuickchange Site-Directed Mutagenesis k 
it ( STRATAGENEM) £{£o£o ^n^n©2iAt3fflOfe^v -f ^— l±NP-PMtf 
(i-fe>Xll : 5' -ccaccgaccacacccagcggccgcgacagccacggcttcgg-3' (IB^'JS^ : 1 
9), T>^--b>^II : 5' -ccgaagccgtggctgtcgcggccgctgggtgtggtcggtgg-3' (IE 
^IM^r : 2 0 ), P-MfUJ-C^-b >^li : 5' -gaaatttcacctaagcggccgcaatggcagatatc 
tatag-3' (EB^JS-^ : 2 1 ), T >^-fe >Xfii : 5' -ctatagatatctgccattgcggccgc 
ttaggtgaaatttc-3' (BE^JS-^ : 2 2), M-Flffl-Ct±Hr : 5' -gggataaagtccct 

tgcggccgcttggttgcaaaactctcccc-3' (IB^J#-^ : 2 3), T >^-b : 5' -gg 

ggagagttttgcaaccaagcggccgcaagggactttatccc-3' (SB^'JH^ : 2 4), F-HNHH-ete: 
-b >^li : 5' -ggtcgcgcggtactttagcggccgcctcaaacaagcacagatcatgg-3' (IE^!J#^3 
: 2 5), T>^-b>Xi^ : 5' -ccatgatctgtgcttgtttgaggcggccgctaaagtaccgcgcg 
acc-3' (SB^J^-^- : 2 6), HN-Lfg-ete-fe >^il : 5' -cctgcccatccatgacctagcggc 
cgcttcccattcaccctggg-3' (IB?U#-^ : 2 7), T>^-b>^fii : 5' -cccagggtgaa 
tgggaagcggccgctaggtcatggatgggcagg-3' (gB^JS-^- : 2 8) £ ^tl^tlSflL b, 
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wm£LTN??mi&saii/sphmti-s mm, mm±c\&wxr, fhnu^ wimitcia 

I/Eco RIKffK" £ * ft ^ ft± I3T" It ^ ^ n — — > y b fe * © £ ffl ^ TQui ckchange 
Site-Directed Mutagenesis kit© :Tn h 3 3&A£*Tofco ^Abfc* 

>f$V AcdM^T^>rV bfco ^©^> 0 4 5(B)©cfc3l::#atfe?lia{::#rfc 
i3NotI£#Ab7~5»f (pSeV( + )NPP, pSeV( + )PM, pSeV( + )MF, pSeV( + )FHN*5<fc7jf 
pSeV( + )HNL) (D±>fr>( tt 4 )Wf J AcDNA£flfSI bfco 

t *? — \z (SEAP) ^PCRT^^n — ->^Lfco 7"7^7-i:to I $iJPS^^ 
it-f h £ftf iD b7c5' :7°^ -f V— : 5' -gcggcgcgccatgctgctgctgctgctgctgctgggcc 
tg-3' (IH^JS-^- :2 9), 3' 7^ -f V— : 5' -gcggcgcgcccttatcatgtctgctcgaagc 
ggccggccg-3' (Efll« : 3 0) PCRfcffofco »S£fci:pSEAP-Basic 

(CLONTECHttS), tourbo DNAtfU*^—- 1* (STRATAGENE*±SI) 

^feo PCRf£. mm&Asc mfHbU «^*»lc:«fc DISSS • HIiRbfco it^^n 
-->^t§77X; Ki: bTpBluescriptll KS+©M?£ I1M M:7j^7 0- 
=.>sfV4 b (Pme l-Asc l-Swa I) £1&1&i/?±))/-itlE&n-WM&i'9'±fr'£ts 
i$$LH^MMk [-&>X$M : 5' -gcggccgcgtttaaacggcgcgccatttaaatccgtagtaagaa 
aaacttagggtgaaagttcatcgcggccgc-3' (@H^J#-^ : 3 1), T >XlI : 5' -g 

cggccgcgatgaactttcaccctaagtttttcttactacggatttaaatggcgcgccgtttaaacgcggccg 
c-3' (mm^ : 3 2)] (04 6), 3©^^^^. 

K©isc Iit-r Mz*S*i • ®JRbfcPCRM«l*^>ry— S^3>U ^n— ->^b 
fco Cft^tfot lT?^fbbTSEAP»e^»f#£*^»»T?l§]^ • fib ±I3©5 
ai©t>^ *?4)WfJ AcDNA£:pSeV18+©Ato£ Ii^-T h td^ft^ft^ >f ^f — 
i>3 > LM^/vTzo -eft-eft© — £pSeV( + )NPP/SEAP, pSeV( + ) 

PM/SEAP, pSeV( + )MF/SEAP, pSeV(+)FHN/SEAP, pSeV( + )HNL/SEAP*5<fcrJ f pSeV18( + ) 
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/SEAP h U7co 

LLC-MK2«£2xl0 6 cells/dish T 100mm v -v - V IzW^s 24B$f?g|£i£iiflL 

(PLWUV-VacT7) (Fuerst, T.R. et al., Proc. Natl. Acad. Sci. USA 83: 
8122-8126,1986, Kato, A. etal., Genes Cel Is 1: 569-579, 1996) {l^M7?moi=2 

cDNAs pGEM/NP, pGEM/P, ^cfc^pGEM/L^tl^ft^g, 4^g, 2/*g, StM/zg/dish 
©SitTOptiMEM (GIBOCO BRLtttSO (I«K»U 110//1 ©SuperFect transfection 
reagent (QIAGENttM) ^Atiti^U ^-?15#Sfcg|g, g»tt£3%FBS& 
#t?0ptiMEM3ml§^Px., «t3^P LT3~5B#P^tgil bfeo «^Jfil?» 
£^£&OMEMT'2[p]#fc?#U ^> Fy>/?-D-77 7 ^ J */ Y (AraC) £^<t?MEM 
-C72B$|!flJg#bfco >y h £lml6DPBST"!W U 

M^3[l]^i9Mbfco dtl^^lOBP^IiP^-y-fe^PtzlOO^l^b^ 35°CT-3 

cm^miKufe^^^ ^tzio- 5 ~io- 7 (z#iRLTii#{z^«b> iRHt^nnK 

U#&bT-80°C^X h -/^ Lfco^n^ft©^;i^^^-££SeVNPP/SEAP 
N SeVPM/SEAP, SeVMF/SEAP, SeVFHN/SEAP, SeVHNL/SEAP43ct^SeV18/SEAP^1-§ 

)o 

CV-l«£6well TV - h (zlwell&Tc D 5 x 10 5 eel ls-foil^ 24B#F H 1t£ltb 
feo PBS#fc?f^ BSA/PBS (1% BSA in PBS) "eiO" 3 , 10 \ 10\ 10<\ 10" 7 
bfem^xSeV^lB^P^^ >dri^-^3 > Ltcfes PBS"??^^ BSA/MEM/T# D - 
y (0.2% BSA+2xMEM^M©2%T:tf D-X£rM-£bfc&©) £well&fc t> 3mliT 
6BP H 137 0 C, 0.5%T^#b7co iglt^ 3ml©^^ y (:n# 
y-;U:^=l:5) £iD;U 3lfc^;&g U TtfD-* £ t & Izm^htzo PBST 
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i^-^ 3 >b7co PBSTH® 200fg#3RLfcAlexa Flour™ fliH^/C 

^+^Ig(G+H) (Molecular Probett) %M%.XMMt WFeIH > 3fi 3 > b 

fee pbst-hh^^ ;i/^y-r ^ — y77-7-f+r- lasiooo (m±^^;i/A) T' 





*-f*— (pfu/ml) 


SeV18/SEAP 


3.9X109 


SeVNPP/SEAP 


4.7X108 


SeVPM/SEAP 


3.8X109 


SeVMF/SEAP 


1.5X1010 


SeVFHN/SEAP 


7.0X109 


SeVHNUSEAP 


7.1X109 



LLC-MK2$fflfl££6well 7U— h fclwellfefc ^ l~5xl0 5 cells-foil^ 24B$fig 
*git b fzWi, # ^ ^ * ^ - £moi=2f« £ 24B#P E gf£tg§|±if £100^ 1 HI 
JRU SEAPT^-fe-T ^=ff ofeo T y -f (^Reporter Assay Kit -SEAP- (JH#M) 

-efri\ y-r ^-^T^-^^+f— lasiooo (S±^^;i/A) r-mfeLtzo mfe 

te&SeV18+/SEAP©ffi&100£ Ut^n^ffl^f i: bT^bfeo 04 
8 (3 ^ b & V ^ -T fiCDiiLW IZ SEAPjtfc^ b 7c M&T* & SEkm&fimiti Ztltz 
o SEAPMt^tt^y A©Tll:|4It§CtotTA s ^ t^fc^Mi^TA^ 
t^SI^^^ofco rai£^P5tfK^©F^SEAPMfE^£^Ab£:® 
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<d m iz se ap m b =?- & m a t tz ^ * * _ © ^ ^ © ^ tm m $ ti tz „ 
[mmmi 6] vy')i^A7-mmmmmmzx^^sevmmmm(Dm± 
m&m^x^zsevvj ;vx<Dnm9k&-eiz* t7rna#u * ^— t? zmmTzm 

£ ft TV ^3 (Lamb and Kolakof sky, 1996, Fields virology, pll89) 0 -€fti&FHN 

10cm|fflflgtg#HIl(zl00%zi > ^ ^ > h ^^ofeLLC-MK2|fflSa ( 1 x 10 7 /dish) £ 
?LWV-mmu^^=-T^moi=2^m^lZ^^xmm l d2EGFP£Jg|i1-3 
FHN^cDNA (pSeVl8VAFHN-d2GFP mMM 8 ) , pGEM/NP , pGEM/P, pGEM/L, 
pGEM/FHN£^ft^ft N ^g/lOcm dish, 4/^g/lOcm dish, 2^g/10cm dish, 4/z 
g/lOcm dish, 4>tzg/10cin dish^fiitTiM^ b (final vol, 3ml/l0cra dish), M. 
fc^mXUM SuperFect(QIAGEN)£fflt^T, ituxK bfc F^<W JlXCDHmmt 

Mn?3|§!ifc#U •fM3a^(1000rpm/2min)-riiJ^nfe$fflJ!S&lH]iRb, ^Fy>/3 
-D-T^ MJy^Ji/ Y (AraC) 40//g/ml, SIGMA), h U r^>(7.5^g/ml, GIBCO) 
£ ^tf © MffMEMigifc (Z mm b > $fflJJS (Z 1)U X. s -Bftigii IfcoK^Ilfe 10cm 
i/^-]/-?100%zi>7]/> hlZte-D tzFKmm £ T^rS t> << )l X AxCANCre 
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&mi=iox*&mmm'&, mm, mm, smm, 20a, 3Ba©tt£^n^n5mi 

PBS(-)T — 0$c?f lx cell dissociation solution (SIGMA)C: «t D SfflJiS&IHja 5 L 
,<£3i?S^(1000rpm/2min)T*«$:*to^AraC(40 > ag/ml, SIGMA), h 'J 7y>(7.5 
Adg/ml, GIBCO)^#tf©»Jfll?»MEMtgtfe(rS®Mb, FHN±t^^^7 4 )VX(Dnmm b 

^ciffljss (po) ^D^-f&igiiLfco wtii2 BST:m«Mt^«£fifS 

fr^tzo munm\,tzw$i%:(DWi^ (£) £it^ «£mjiLfc±§i^ (£) & 
ms^n^iHJis^^^GFP^^fla^ii^t-^ < i¥,<fe^n7~o^n^©«&[iiiK 

U 10 7 «/ml©0pti-MEM^it!l (Gibcol )(3SS83 I, 3HU&jf£lHifl¥ Ufe^ >f -fe— h 
fclBSiU |giM^UT2H^©FHN±fcfgJl«{>I10 6 eel ls/100// 1/wel lj&Sfe 
AraC (40/zg/ml, SIGMA), f'J7^> (7- 5Aig/ml , GIBC0) £^£?<Z)&UfiraMEMif 

flbt?, 37°c 5%co 2 << >*^^-#-x2BmmmLtz?iMffi*%m±m<Diy-( 
tim&civ-Gwxm&Ltz (it4)o ?<Di&m, mmMmmw:4mmxi±^^ >ix 
cDmm$h$km%& zti-f, mm 6 mmimoDmmmm^ £ zmmzmtmrnzm. 



GFP 


-CIU 






xl0 3 /ml 








FHNcel: 


l+ad/cre 


FHN 


cell- 


4h 


6h 8h 


2d 3d 


8 


-10 


6-9 


80-100 70-100 


60-100 20-50 



<dwm 
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, vx&im-e&zcLt&muztifc (050), 

VSVJnf* £ ffi v ^ T £ ft Z> £ o © ^ fn rS'tt £ W^. fc » £ w ;i/ * % £ 

HN3tlS^^^^bfe^y A&*fS'>i— ^'f^-b^^e;^^ (0 4 1 
VSV-G) f±> ^VSV^f*-?!^'ffi©^^:^ffl]$iJA s ll<ii6^tlfe*^ #*CD*M&&*f-r 
§-fe>^"^^^;i/^ (0^ F,HN) ^tilTOASfR&^n&fro*: (05 l)o Z.(D 

ztt^, jzmBim-eftbtifcv <( frxifis ft* £ vsv-g* w^r**-*-*^ 
[hwji 9] fmttt.fjs&TmmfcttK&^rz'fs A*tt5->i- k 

#iH*f §^*t -3 fe o 20~60%©*^ v a: > h &^fiJt$-&fe^ 3»$g$ftK: £ i- 

£±Jf SW41D — *— (Beckman) t!29000rpm, 15~16^^M^^:ff o fe 0 
.ft*(-VSV-G* >/1^M^^1"^^^-— h'^>f7CDt>^ -f ^l/^tf&S d 
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iixm^cDS? >;^e:fc«fct>*HN* >^?nsVsv-G$ y^zmtm?^ ?*>b >t 

a-F^^7t>f^^^7:lt -tz>^'W>^^Xf6*©^>^^Ks VSV- 

g^ y^pnizmy^Zi/s >t^ta^ti5*oi^ f^j^-hn^? w^R^t&tts 

£:«IS£nfc (HI5 2)o 
[M2 0] FM€^^F4octt>*HNste^*^^bfe^V A^^-T^^i- H 

J3SM£llf§IL7co F3ftl2^£^b7c^'V A^ftl)^^^ (SeV/ 

AF, joct^VSV-Gtrv^- Kfbbfe SeV/ AF(VSV-G)) ya-FN7't>^7 

^ya-F^i'rtV^V^^^/; (SeV/AF-HN(VSV-G)) Trteu m%-mM±lzm 
S(i£<£e#Tl^^3 ^0J^*>h&o£; (EI 5 3)o 

mmm2 u F«is-?£^Lfc^v A^^-r^»vsv-G^^-K^^r-b>^ 
)i^(Dm%kmmte, m&izmm&3 Ha©£«t;:igijtbfcGFPM£Fiow 
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£^-rLLC-MK2TO£:3 > r u-)lt LTJtK^ff ofco t hM#> 

«HRAT©^®lWs LLC-MK28HB& 15 JlAt'iili^^ofe^ T«^© 

5 4)o 

[^»'J2 2] mFmm*mMLfz¥K t &m-t>?'j t^o^^w—oftw. 

<NGF/SeV/AF©W«^;> 
NGF/SeV/AF60|f1t^(±_h|B Toi>^D-^rv^ 5. F + F^JEWMig^j £ 

<NGF/SeV/AF© t? << )VX 7 J AfittS(RT-PCR) > 

NGF/SeV/AF^^;i/^yV A (05 5 _t) &m$&ir Ztztb, LLC-MK2/F7M*P 
MlU$ntzt%m±m%:M'bLfzWi, QIAamp Viral RNA mini kit (QIAGEN) X^(D 
7n h u-jViz^XRMmtH^n ofc„ d©RNA£ SUPERSCRIPT™ ONE-STEP™ RT- 
PCR SYSTEM (GIBCO BRL) iZ «k ^ RT-PCR©^ > 7° V — h J^'PCR^f o fee 

ttftnMSeV cDNA (pSeV18 + b( + )) (Hasan, M. K. et al., J. General 
Virology 78: 2813-2820, 1997) fcffl^fco PCR:?^ -( v-&NGF-Ni:NGF-C£ffl 
OTfTofco NGF-Nt3o^Tf^ 7* "7— F : ACTTGCGGCCGCCAAAGTTCAGTAATGTCCA 
TGTTGTTCTACACTCTG (IE^J#-^- : 3 3), NGF-C^o^T(*> V s^—X : ATCCGCGGC 
CGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGTCAGCCTCTTCTTGTAGCCTTCCTGC(E^JS-^ 
: 3 4) OTlfco ^com^ NGF-NhNGF-Ci:Sr^-r v — (zffl^fe^ii, R 
T^T-eNGF/SeV/AF(±NGF(I#S^^7S-> K^m^nfco^Sf^id:/^ Ktt 
(EI5 5T)o 

[H»J2 3] NGF^fE^^^bfcF^^gySeVcDM^^^^S-raNGFS 
S©^*^in vitro^'Ml^ 
^^^NGFSe©^^{i> ififll0cnijt^te:fig6ciii:ri/- h ^ (JfS'conf luent 
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iZ m m £ ^ tz LLC-MK2/F WL V ^ \± LLC-MK2 *ffl J§§ £ m^X ff o tz „ NGF/SeV/ A F , 
NGF/SeV/ A F-GFP (iLLCMK2/F MMlZ , NGF/SeV&tf GFP/SeViiLLC-MK2£fflflS lz 
m.o.i. 0.01T?JSSfi!£*tt\ 7.5/ig/mL©Trypsin (GIBCO) £<a * &V^MEM 

*SflfcT-3 B mi^m Ltzo 3 0 ^(5(S1007o©«* s ^^ L fc^H , TrypsinS^JfliW* 
±t n ^ $ & V >MEMmiifatd b Mi3 3 H L tz 0 ■£ n-eti©Jg^±?f & EUR L 

N 48,000xg^T60^3i^^ ±?9l3'O^TNGFgfi©^«SU t in vitrorS'MJ^ 
^ffofeo *H*fi«ltfti, F^^SiSeV (NGF/SeV/ AF, NGF/SeV/ A F-GFP) (H 5 5 
#M) £LLC-MK2/F«tI^£i±T l ^ m.o.i. (^Jx.«l^l>(i3) 

NGFSfiGD^MiiELISA Kit"£fe3NGF Eraax Immuno Assay System (Promega) £ 

mmLtzo hn-MzmtJcmammzm-itzo ngf/scv/af, ngf/scv/a 

¥-G¥?RXimf/SeV(DmmmmmM±m^iZlt^n^ri 32.4//g/mL, 37.4//g/mL 
51F 10. 5^g/mL©NGFM 6 nfco NGF/SeV/AF, NGF/SeV/ A F-GFP 

(ommmmmm±m^ smjs©ngfs a \,m¥/sevcDmmmmt%m± 
m^<Dm¥m&Atmmm-C'&<o, F&£sseV£,fcoTfc+#*©NGF©^#& 

m m M ft WL It m © £ # it £p rS f£ & f § tl tz fr o ( Nerve Growth Factors 
(Wiley, New York), pp. 95-109 (1989)) 0 fl&£10Bifr©-y h U&<fc &&«*M£ 
SS£3K!3ffiU 0.25% Trypsin (GIBCO) T-37°C 20^MS^^iKbfe o lOOunits/mL 
©penicillin (Gibco), lOOunits/mL CO streptomycin (Gibco), 250ng/mL © 
amphotericin B (Gibco), 20 u M CO 2-deoxyuridine (Nakarai), 20 ju M CD 5- 
fluorodeoxyuridine (Nakarai), 2mM L-glutamine (Sigma)StJ t 5%©jfilrf &^tfiS 
^;i/3— *©D-MEMJgife£{£flI U96-well:7*U — h tlwell&fe t)««7500(MH©fflBS 
f&JS7?J#§|SW»&b}fco7*b— bttpoly lysine- h bfe96-well7*U— h(Iwaki) 
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£M(Claminin (Sigma) t3-FL«Lfco tSiWC3> hn-;K'fe 
3 NGFS S Bfc^ tt$fc£ iH b SeV^^^©Jg*±« * ^2JD L fc 0 3 B E«f*T 
T'TOStl^f 3 httiC, Alamer blue (CosraoBio) £»]b^ p n > H U T 13 <fc 

M^ffo^o n>ha—)i (mmimmD Rxisev/nmrn-w? (GFP/sev) ©is 
mfflmi%m±m(Dmto (i/iooo#spj x\±nn^co^.mm^^m%^^x^>^ 

tzfiK NGF/SeV/AF, NGF/SeV/ AF-GFP^^NGF/SeV©^^$HJ3atg#±^^^AP ( 

i/iooo«d ts^i:i:«t^ ra^m7t^©±#* s m^n^wm*^<^ 
wmn^^Lx^^tmm^titz (05 6) O ^lx, ^comitEuskizx^ 
&®tzm¥m&mcDmi]Mzmm-r ztftmx&^tzommcD z t^mmmrxmn^ 

iZbmmUti, NGF/SeV/AF, NGF/SeV/AF-GFPSt>*NGF/SeV©^^«^#±?*^ 

i)iot§;i:taf), ^iH^cDii^p^ii^^^^is^ii^^tifc (05 7) 
mnm 2 4 ] vmmmmomffltemffi 

1) Adeno-Cre©moi^^|#B$P H 1 

m& £Adeno-Cre©moi T LLC-MK2/Fi~^£ i±FH 6 (D^M^m M Lfzfe 

moi=l©^('i:t^moi=10©m^iiS* s ^ r f^A^ofeAs (05 8), M^6h 

&tz, moi=u 3, io, 30, loox-MM^m Lxmmmmmt^mmmzmm 

LtztK moi=10 ^XlzmmWzmW CD mtm^b^n^-DtztK moi=30U±lZtf. 

ztMMmmmmmztitz (059)0 

2 ) mitm. 

LLC-MK2/F iZftLX Adeno-Crelg o T F^ £ © %M £ M M b X 5> 7ft £ X WkW b 
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m u x & h 20ft £ x mw u fc KM rtFg a © #^e««i * \y - *r — mum &m^x 
u — if _ t;^tiift->/t-*'7X[:Fie ©^ii & mm b & 

LLC-MK2/FiffflllS£A*U — Hft^llbfc^ D I^^PBST' — 0^ bT fr<b 

, 3.7%©Formalin-PBS-tr5^^@^bfeo ^©fl^ PBS-£M£-[I]^f b£f£> 
0.1% Triton X100-PBSf5^r e 1MiI b X N laFS y * n — r -236 ) ( 100 

) ^ f i tciiiss oj ¥ j/i <> it igGm^( 2oof$ ) © i« mm & mm it, £ 
PBS-e b t b — tf-siMi ^ -fe o t tin b fe o 
^©^m, 7f^as*t?aif^bfe«Bifla©Fge©^*i-M(i«:*»ofc (H6o) 

13. 2m b iffljja * ftmrnm x mm n © m a © * & h 

i5^^T^#^MA s ^^ofc*^ ^ni^±»tbfe«p«3^Fse©M^b 

MPWtllf^tifc (El 6 l)o 

[Hlfcfll 2 5 ] GFP-CIUfciftSeV-CIUfc©fflWHfl% 

2«©^vit3 J;^CIU (Cell-Infected Unit) CD«fc£«g^&fflWW0*£*I^fc 
o LLC-MK2iTO£2xl0 5 cells/dishT12well-platek:i§£, 24B#P H ^g«^ N I&tS 
*#*5&V^MEMJgfl&^lHl^bfe^ SeV/AF-GFP^lOO/zl/well-T^bfeo 15 

ms(-)xmm&istz'&, Mm%&mgit(mofi-~i5frmmwiw), mm^m^T 

Sfefes T-t b>*l ml/ueimZ-W.lblzm.'Offiig, W^^^fe(^Jl0^~15 
frmumm ) oPBS ( - ) X 1 00f£#|R b ^ 1* 3= £ !) iB8¥ £ ft JrCSeVtf <J * D - )V 
ia#:(DN-l)*300>ul/welliJ0^s 37°CT-45^F^-f >^r i^— h L-fcgU PBS(-)T"3 
@ift#U PBS(-)Tr200^#^b^J/L^^^rIgG(H+D)^^tIli-^J/Lf* (Alex™ 
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568: Molecular Probes*!^ ) £300^1 /we llftPx., 37°Ct?45^H'f >=>r^- h b 
feo PBS(-)T*3H]i5fc#bfc^ MytUfflLMT (Emission: 560nra, Absorption: 645nm 

ttmtLT SeV/AF-GFP £100#l/well"T?i&3fe!bl5#&s JfitfS&^S&^MEM 
* 1 ml/wellfiPx, £ £>£24H#|!gtg&gL W&©ttf££frfr^£ffl]|S£&#ffl« 
§1T (Emission: 360nm, Absorption: 470nm:7 4 — : =7 << ##80 TGFP^il 
*fflJJS£SESgbfco 

i^f ©f Lt i^^Sffi bfc ^ &£?&*BM£^bfc (EI 

6 2 ) 0 

[HWJ2 6] "T;i/^-^D— — >^-f h©f£gf 

d — ->^it-f h£SeV^*— izft-j&ilc^fco #&|±J2*T©— SBHo 

1) -tz>*W >!7>Ol/* (SeV) ^rS^VAcDNA, pSeV18* ©cDNA©>rV A < 

2) -r-TrtlftSlbfcSeV^^— cDNAtr v;i>?-^n — b 1H?0 ^fc^lfPS 

^ ;i/-^ffiia^J-^ v * ft in ^ -b-t Not i -9- h ^*a**&tr 0 

1) #A7j&;£: bTtt^-f, pSeV18 + £Eag TOiYbbfeW^ (2644bp 

), Clal-CSS'fbbfcWfJt (3246bp), Clal/Eco RlTf^fb b&Krtf* (5146bp), RTf 
Eco Rltf^fbbfeWfJt (5010bp) &Ztl?tl7Uu—7>n%foWj-CftMs U^~t 
K^flJDtfiU QIAEXII Gel Extraction System (QIAGEN*tgQ trUHK • *R 
i^bfeo Eag TOmbbfcirKi±LITMUS38 (NEW ENGLAND BI0LABS*±SO> Cla IT? 
$Bfbbfc*r#\ Clal/Eco RlT?$8fb bfc»r#\ &t>*Eco RI 1! *g<b b fe »f M* fct 
pBluescriptll KS+ (STRATAGENEttlO i:7^y-ya>U -^r^D-^>^b 
fco M V> T $J PM H Ht It r-GD fifths # A \Z (iQuickchange Site-Directed 
Mutagenesis kit (STRATAGENE4±$!0 £{£ofc 0 

WRMM-VJ h<D$b.Wz&S&l I: (-t?>XfI) 5' -ggagaagtctcaacaccgtccaccc 
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aagataatcgatcag-3' (@E#]#-^ : 3 5 ), (T>^-fe>Xli) 5' -ctgatcgattatctt 
gggtggacggtgttgagacttctcc-3' (m^m^r : 3 6), Nhe I: (-fe>Xf!) 5' -gtat 
atgtgttcagttgagcttgctgtcggtctaaggc-3' (E?Uf^ : 3 7), (T>^Hz>^il) 
5' -gccttagaccgacagcaagctcaactgaacacatatac-3' (IH^'Jf^ : 3 8), Xho I: ( 
-b>^li) 5' -caatgaactctctagagaggctggagtcactaaagagttacctgg-3' (SB^'JH^ : 
3 9), (T >^--fe >^.li) 5' -ccaggtaactctttagtgactccagcctctctagagagttcattg 
-3' (ga^JS^- : 4 0), *fe»J|fi»*?IIAt=ttNP-P|ffl : (-te>X$I) 5' -gtgaaagt 
tcatccaccgatcggctcactcgaggccacacccaaccccaccg-3' (SE^-JH^I : 4 1), (T>^ 
5' -cggtggggttgggtgtggcctcgagtgagccgatcggtggatgaactttcac-3' (12 
#J3Mj : 4 2 ), P-MfS : (-te>^fl) 5' -cttagggtgaaagaaatttcagctagcacggcgcaa 
tggcagatatc-3' (S»^ : 4 3), (T >^-fc >*il) 5' -gatatctgccattgcgccg 
tgctagctgaaatttctttcaccctaag-3' (K^JS^ : 4 4), M-FIS : (-fe>^ll) 5 5 -c 
ttagggataaagtcccttgtgcgcgcttggttgcaaaactctcccc-3' (BE^UfM? : 4 5), (T> 
^■•fe >X||) 5' -ggggagagttttgcaaccaagcgcgcacaagggactttatccctaag-3' (@B^J# 
^ : 4 6), F-HNfH] : (-t?>Xii) 5' -ggtcgcgcggtactttagtcgacacctcaaacaagcaca 
gatcatgg-3' (IB^iJS-^ : 4 7 ), (^>^-fe>XfJO 5' -ccatgatctgtgcttgtttgag 
gtgtcgactaaagtaccgcgcgacc-3' (SE^US^ : 4 8 ), HN-LfH! : 5'-ccc 
agggtgaatgggaagggccggccaggtcatggatgggcaggagtcc-3' (IH^JS^ : 4 9), (T> 
^■■fe >XfI) 5' -ggactcctgcccatccatgacctggccggcccttcccattcaccctggg-3' (SB^'J 
#■5: 5 0) fe^n^ft^JSKLKJESCffll^fco #A^, *ft*ft©»rK-fc±S3lRl 
«£®JR • JfiMKU cDNA£X-b>:7~'J bfco 

2) (©J^-n, (-fe>^II) 5' -ggccgcttaattaacggtttaaacgcgcgccaacagtgttgataa 
gaaaaacttagggtgaaagttcatcac-3' (B2^JS^ : 5 1), (T >5f-fc >XfJ0 5'-ggc 
cgtgatgaactttcaccctaagtttttcttatcaacactgttggcgcgcgtttaaaccgttaattaagc-3' 
(EElS-f : 5 2) U *tt^ft©^JE£DNA£ 'J >I*fti U 85°C 2#, 65 

°C 15#, 37°C 15£\ ^ 15#T'T-— U >^£i±, SeV cDNA-\fI<^&t?o 
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^&pUC18£fc{±pBluescriptII^©v;i/^*n — n>^+M h ££*^>?^;i/- 
V cDNA-^l<^j&t?o T-^^ccDNAT-©^7^ ;ixX^«^tt±|2©il DfT^o 
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1. (a) ^Vl4^^J^ffl^< fcfc— 3©^>^n--7°^ >/^M 
£^JlL&l^-5(3E«£tl£^ 5 i'V'^'f^C^tS (-) fJf-^flRNA 
s *5J;t>* (b) f£ (-) m-*MMh£$£&T Z>#>^PMs frbtuzm&fa*^ 

2. (-) h-*iirna^np^ ynzn, ?*>^?m, ^oxm^y^^m^m 
mmn i izmmv^w-o 

4. VSV-G^ >;^f|£^t?, ff>)cJl lTb^ 3©U^n^^H3i6©^^^— o 

5. (-) li-*$IRNA^-fe>^W>^;i/^^ft*f 1 A*e> 4 (TH^ 

6 . ( - ) li-^tiRNA^ £ h \z ^&Mfc^ £ If5f< JM 1 5 

8 . m^m. i q (Dx^-rMHzmwLft^z ^-©ii^t^ot> 

(b) mmm^mL, ^©mit-Uf^^ ^^li^^tgiR-rsx^ &^t? 
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10. x|M (b) (3*5(t^m©^#^\ ^>^<n-r^ y^^n^^M-r^ 

i i. xfi (b) \z&ttz>MM(Dt%miz.&ux, mmmiz, x.>^u—7*> 

12. ^fflJ}g^^3Ei-r§ai>^D — "7°^ W^If©'J>& < t& 1 MSB (- 
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«P «F # ^ 

v O O O O 



3? 
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03 




♦ 



1 : SeV virions 

2 : LLCMK2 

3 : LLC/F7-trypsin 

4 : LLC/F7+trypsin 
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anti-F 



anti-T7 




1 LLCMK2 

2 LLCMK2 /F+ad 3rd 

3 LLCMK2/F-ad 

4 LLCMK2/F+ad 3d 

5 LLCMK2 /F+ad 3d/Vac Id 

6 LLCMK2 /F+ad 3d/Vac 3d 




1 2 3 4 5 6 7 8 9 10 

7 CV-l/F-ad 

8 CV-l/F-ad 3d 

9 CV-l/F-ad 3d/Vac Id 
10 CV-l/F-ad 3d/Vac 3d 



anti-F 



anti-F 




123456789 10 11 



1 : LLCMK2 

2 : LLCMK2 /F+ad 

3 : LLCMK2 /F+ad 
4: LLCMK2 /F+ad 
5: LLCMK2 /F+ad 
6: LLCMK2 /F+ad 

7 : LLCMK2 / F+ad 

8 : LLCMK2 / F+ad 

9 : LLCMK2 /F+ad 

10 : LLCMK2 /F+ad 

11 : LLCMK2 /F+ad 



Id 

3d 

ld/AraC Id 
ld/AraC 3d 
ld/Vac Id 
ld/Vac 3d 
ld/AraC+Vac Id 
ld/AraC+Vac 3d 
ld/CHX Id 
ld/CHX 3d 




1 2 345 67 89 10 11 



1 : 

2 : 

3 : 

4 : 

5 : 

6 : 

7 : 

8 : 

9 : 

10 : 

11 : 



CV1 

CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 



Id 

3d 

ld/AraC Id 
ld/AraC 3d 
ld/Vac Id 
ld/Vac 3d 
ld/AraC+Vac Id 
ld/AraC+Vac 3d 
ld/CHX Id 
ld/CHX 3d 
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LLCMK2/F 
PI/24 well 
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9/6 2 



09 



LLCMK2/F sup IZ 




LLCMK2 sup \Z cfc S S %£ 
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EI 1 0 
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1 1/62 



1 1 




Wt SeV 



9^ 



dFGFP 



SeV(wt) 
RT(+) RT(-) 



I 1 I 1 

12 3 12 3 




SeV/AF-GFP 
RT(+) RT(-) 



I 1 I i 

12 3 12 3 




1: +18-NP, +I8N0UIM h 

3: Fgene^ Fflt-&^<D#^©fllSS 
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1 2 
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13/6 2 



1 3 



. 1 . F gene 

csg>[X> ^rf>rrfc> i u > SeV (wt) 

2, M/GFP 

*l~Hft> | L AFGFP 




Primer 




Set AFGFP 


F/AFGFP GFP/SeV SeV (wt) 


1 


+ + + 


2 + 


+ - - 
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1 4 
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1 5 
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1 6 



cntrl/a c-kit + 
cntrl/a c-kit - 
GFP-wtSeV/a c-kit + 
GFP-wtSeV/a c-kit - 
GFP-dFSeV/a c-kit + - 
GFP-dFSeV/a c-kit 




cntrl/a c-kit + - 
cntrl/a c-kit - " 
GFP-wtSeV/a c-kit + - 
GFP-wtSeV/a c-kit - - 
GFP-dFSeV/a c-kit + - 
GFP-dFSeV/a c-kit - - 



I 

LO 

d 



LO 



"T" 



□ PE+/GFP- 
Bg} PE+/GFP+ 



□ PE+/GFP- 
M PE+/GFP+ 



LO 
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El 1 7 

in vivo 
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1 8 



18/6 2 



B 



LLC-MK2 LLC-MK2/F7 
C 



Trypsin C - + 



+ 




<*MR) 
Dilution 

2 
4 
8 

16 
32 

64 

128 

256 



LLC-MK2 LLC-MK2/F7 




Dilution 
2 
4 
8 

16 

32 
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19,76 2 



1 9 



wmm^mmm (P2) 




DilutionC^i?) 

14: PBS 

15: HAm&<DmmWLQane ll)lfl?Pi:SSlbfc (P2) 
16: HA®i&<Dmm.miane l2mi?mW\zm&mVtz (P2) 



4 
8 

16 
32 
64 
128 
256 



13 14 15 16 
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2 2/6 2 

HI 2 2 




1 : LLC/VacT7/ pG EM/FHN 

2 : LLC/VacT7 

3 : LLC/FHNmix 
4: LLC/FHN 1-13 
5 : LLC/FHN 2-6 
6: LLC/FHN 2-16 
7 : LLC/FHN 3-3 
8: LLC/FHN 3-18 
9 : LLC/FHN 3-22 
10: LLC/FHN 4-3 

1 1 : LLC/FHN 5-9 



1 23456789 1011 
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2 4/6 2 

02 4 
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2 5/6 2 
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132 6 
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H 
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2 7 



M-GFP M-L 
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< 



RT H h 
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02 9 



□ 


pGEM-Luci 


□ 


minigenome 


■ 


minigenome 


• 


titer of V.V. 




Omin. 15min. 20min. 30min. 
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SEQUENCE LISTING 

<110> DNAVEC Research Inc. 

<120> Paramyxovirus vectors deficient in envelope genes 

<130> D3-103PCT 

<140> 
<141> 

<150> JP 1999-200739 
<151> 1999-05-18 

<160> 52 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 
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<400> 1 

atgcatgccg gcagatga 

<210> 2 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 2 

gttgagtact gcaagagc 

<210> 3 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 3 
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tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 42 

<210> 4 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 4 

atgcatgccg gcagatga 18 

<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 5 

tgggtgaatg agagaatcag c 



21 
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<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 6 

atgcatatgg tgatgcggtt ttggcagtac 30 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 7 

tgccggctat tattacttgt acagctcgtc 30 

<210> 8 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 8 

atcagagacc tgcgacaatg c 

<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 9 

aagtcgtgct gcttcatgtg g 

<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 10 

acaaccacta cctgagcacc cagtc 25 

<210> 11 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 11 

gcctaacaca tccagagatc g 21 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 12 

acattcatga gtcagctcgc 20 

<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 13 

atcagagacc tgcgacaatg c 21 

<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 14 

aagtcgtgct gcttcatgtg g 21 

<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 15 

gaaaaactta gggataaagt ccc 23 

<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 16 
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gttatctccg ggatggtgc 19 

<210> 17 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 17 

gcgcggccgc cgtacggtgg caaccatgtc gtttactttg accaa 45 

<210> 18 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 18 

gcgcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg ctattacttc 60 
tgacaccaga ccaactggta 80 
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<210> 19 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 19 

ccaccgacca cacccagcgg ccgcgacagc cacggcttcg g 41 

<210> 20 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 20 

ccgaagccgt ggctgtcgcg gccgctgggt gtggtcggtg g 41 



<210> 21 
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<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 21 

gaaatttcac ctaagcggcc gcaatggcag atatctatag 40 

<210> 22 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 22 

ctatagatat ctgccattgc ggccgcttag gtgaaatttc 40 

<210> 23 
<211> 43 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 23 

gggataaagt cccttgcggc cgcttggttg caaaactctc ccc 43 

<210> 24 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 24 

ggggagagtt ttgcaaccaa gcggccgcaa gggactttat ccc 43 

<210> 25 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 25 

ggtcgcgcgg tactttagcg gccgcctcaa acaagcacag atcatgg 47 

<210> 26 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 26 

ccatgatctg tgcttgtttg aggcggccgc taaagtaccg cgcgacc 47 

<210> 27 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence 
<400> 27 

cctgcccatc catgacctag cggccgcttc ccattcaccc tggg 44 

<210> 28 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

cccagggtga atgggaagcg gccgctaggt catggatggg cagg 44 

<210> 29 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 29 

gcggcgcgcc atgctgctgc tgctgctgct gctgggcctg 40 

<210> 30 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 

gcggcgcgcc cttatcatgt ctgctcgaag cggccggccg 40 

<210> 31 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 31 

gcggccgcgt ttaaacggcg cgccatttaa atccgtagta agaaaaactt agggtgaaag 60 
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ttcatcgcgg ccgc 74 

<210> 32 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

gcggccgcga tgaactttca ccctaagttt ttcttactac ggatttaaat ggcgcgccgt 60 
ttaaacgcgg ccgc 74 

<210> 33 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 33 

acttgcggcc gccaaagttc agtaatgtcc atgttgttct acactctg 



48 
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<210> 34 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

atccgcggcc gcgatgaact ttcaccctaa gtttttctta ctacggtcag cctcttcttg 60 
tagccttcct gc 72 

<210> 35 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 35 

ggagaagtct caacaccgtc cacccaagat aatcgatcag 



40 
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<210> 36 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

ctgatcgatt atcttgggtg gacggtgttg agacttctcc 40 

<210> 37 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 37 

gtatatgtgt tcagttgagc ttgctgtcgg tctaaggc 38 

<210> 38 
<211> 38 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 38 

gccttagacc gacagcaagc tcaactgaac acatatac 38 

<210> 39 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 39 

caatgaactc tctagagagg ctggagtcac taaagagtta cctgg 45 

<210> 40 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 40 

ccaggtaact ctttagtgac tccagcctct ctagagagtt cattg 45 

<210> 41 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 41 

gtgaaagttc atccaccgat cggctcactc gaggccacac ccaaccccac eg 52 

<210> 42 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 



WO 00/70070 



PCT/JP00/03195 



21/25 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 42 

cggtggggtt gggtgtggcc tcgagtgagc cgatcggtgg atgaactttc ac 52 

<210> 43 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 43 

cttagggtga aagaaatttc agctagcacg gcgcaatggc agatatc 47 

<210> 44 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 44 

gatatctgcc attgcgccgt gctagctgaa atttctttca ccctaag 47 

<210> 45 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 45 

cttagggata aagtcccttg tgcgcgcttg gttgcaaaac tctcccc 47 

<210> 46 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 46 
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ggggagagtt ttgcaaccaa gcgcgcacaa gggactttat ccctaag 47 

<210> 47 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 47 

ggtcgcgcgg tactttagtc gacacctcaa acaagcacag atcatgg 47 

<210> 48 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 48 

ccatgatctg tgcttgtttg aggtgtcgac taaagtaccg cgcgacc 



47 
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<210> 49 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 49 

cccagggtga atgggaaggg ccggccaggt catggatggg caggagtcc 49 

<210> 50 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 50 

ggactcctgc ccatccatga cctggccggc ccttcccatt caccctggg 49 

<210> 51 
<211> 72 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 51 

ggccgcttaa ttaacggttt aaacgcgcgc caacagtgtt gataagaaaa acttagggtg 60 
aaagttcatc ac 72 

<210> 52 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 52 

ggccgtgatg aactttcacc ctaagttttt cttatcaaca ctgttggcgc gcgtttaaac 60 
cgttaattaa gc 72 
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